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MIL-STD-3004

FOREWORD

1. This Standard is approved for use by all Departments and Agencies of the Department of
Defense (DaD).

2. Certain provisions of this Standard are subject to internationa standardization agreements.
When amendment, revision, or cancellation of this Standard is proposed which would affect or
violate the international agreement concerned, the preparing activity will take appropriate
reconciliation action through international standardization channels, including departmental
standardization offices, if required.

3. Thetablesinthis Standard are numerous; therefore, they are located at the end of Section 6,
preceding the Appendices and Index.

4. Beneficial comments (recommendations, additions, deletions) and any pertinent data which
may be of use in improving this document should be addressed to the Defense Energy Support
Center, ATTN: DESC-BQ, 8725 John J. Kingman Rd, STE 4950, Ft. Belvoir, VA 22060-6222,
by using the Standardization Document Improvement Proposal (DD Form 1426) appearing at the
end of this document, or by letter.
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1. SCOPE

1.1 Scope. This standard provides genera instructions and minimum procedures to be
used by the Military Services and the Defense Logistics Agency in quality surveillance of U. S.
Government-owned fuels, lubricants, and related products worldwide. 1t is compiled meeting the
minimum requirements of NATO STANAG 3149, Minimum Quality Surveillance for Petroleum
Products, Lubricants and Associated Products, NATO STANAG 7036, Fuels to be Introduced
Into and Delivered by the NATO Pipeline system (NPS), and NATO STANAG 2415, Procedures
for Operation of Mechanical Ground Equipment to Minimize Diesel Fuel Problems at Low
Ambient Temperatures. Although this standard addresses quality surveillance procedures, the
information contained herein is also appropriate to quality assurance, where applicable (e.g.:
direct delivery to customers). This standard also contains intra-Governmental receipt limit. It is
compiled conforming to and containing the requirements of NATO STANAG 1110, Allowable
Deterioration Limits for NATO Armed Forces Fuels, Lubricants and Associated Products.

1.2 Applicability. Quality surveillance (QS), as used herein, is the aggregate of measures
(blending, stock rotation, sampling, etc.) used to determine and maintain the quality of product
receipts and Government-owned bulk petroleum products to the degree necessary to ensure that
such products are suitable for their intended use. A vigilant quality surveillance program,
implemented by properly trained personnel, is necessary to protect the original product quality
and the interests of the Government. Policy and procedures discussed for QS on receiving
Government owned fuel apply to Military Service acceptance requirements for fuels purchased by
DESC under the Direct Delivery program groups (Bunkers, Post, Camps and Stations).
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2. APPLICABLE DOCUMENTS

2.1 General. The documents listed in this section are specified in sections 3, 4, and 5 of
this standard. This section does not include documents cited in other sections of this standard or
recommended for additional information or as examples. While every effort has been made to
ensure the completeness of this list, document users are cautioned that they must meet all
specified requirements documents cited in sections 3, 4, and 5 of this standard, whether or not
they are listed.

2.2 Government Documents.

2.2.1 Specifications, Standards, and Handbooks. The following specifications, standards
and handbooks form a part of this document to the extent specified herein. Unless otherwise
specified, the latest issues of these documents are those listed in the issue of the Department of
Defense Index of Specifications and Standards (DoDISS) cited in the solicitation.

DEPARTMENT OF DEFENSE SPECIFICATIONS

MIL-DTL-5624 - Turbine Fuel, Aviation, Grades JP-4, JP-5, and
JP-5/JP-8 ST

MIL-PRF-25017 - Corrosion/Lubricity Improver, Fuel Soluble (Metric)

MIL-PRF-52308 Filter-Coalescer Element, Fluid Pressure

MIL-S-53021 - Stabilizer Additive, Diesel Fuel

MIL-DTL-85470 - Inhibitor Icing, Fuel System, High Flash, NATO Code
Number S-1745

FEDERAL STANDARDS

FED-STD-791 - Lubricants, Liquid Fuels, and Related Products;, Methods
of Testing.
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DEPARTMENT OF DEFENSE STANDARDS

MIL-STD-290 - Packaging, Packing, and Marking of Petroleum and Related
Products
MIL-STD-457 - Frequency for Inspection and Cleaning of Petroleum Fuel

Operation and Storage and Tanks

DEPARTMENT OF DEFENSE HANDBOOKS

MIL-HDBK-161 - | dentification Methods for Bulk Petroleum Products
Systems, Including Hydrocarbon Missile Fuels.

(Unless otherwise indicated, copies of the above specifications, standards, and handbooks
are available from the Standardization Document Order Desk, 700 Robbins Avenue, Building 4D,
Philadelphia, PA 19111-5094).

2.2.2 Other Government Documents, Drawings, and Publications. The following other
Government documents, drawings, and publications form a part of this document to the extent
specified herein. Unless otherwise specified, the issues are those cited in the solicitation.

DoD 4140.25-M - DoD Management of Bulk Petroleum Products, Natural
Gas, and Coa

(DLA and other Federal agencies may obtain copies of this document from DLA
Administrative Support Center, 8725 John J. Kingman Road, STE 0119, Fort Belvoir, VA 22060-
6220. The military services should order this publication from their publication distribution
office).

2.3 Non-Government publications. The following documents form a part of this
document to the extent specified herein. Unless otherwise specified, the issue of the documents
which are DoD adopted are those listed in the DoDISS cited in the solicitation. Unless otherwise
specified the issue of documents not listed in the DoDISS are the issues of the documents cited in
the solicitation.

AMERICAN NATIONAL STANDARDSINSTITUTE (ANSI)

ANSI/ASQC Z1.4. Sampling Procedures and Tables for Inspection by
Attributes
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ANSI/NCSL Z540-1  Cdlibration -- Calibration Laboratories and Measuring and
Test Equipment -- General Requirements

(Applications for copies should be addressed to American National Standards Institute, 11
West 42nd Street,13th floor, New York, N.Y. 10036)

AMERICAN PETROLEUM INSTITUTE (API)
AP Manual of Petroleum Measurement Standards (MPMS)

APl 1581 Specifications and Qualifications Procedures for Aviation
Jet Fuel Filter/Separators

(Application for copies should be addressed to American Petroleum Institute, Order Desk,
1220 L Street, N.W., Washington, DC 20005-4070

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM Manua - Aviation Fuel Quality Control Procedures

ASTM Manuad - Manual of Engine Test Methods for Rating Fuels

ASTM E 70 - pH of Aqueous Solutions With the Glass Electrode (DoD
adopted)

ASTM D 86 - Digtillation of Petroleum Products (DoD adopted)

ASTM D 93 - Hash-Point by Pensky-Martens Closed Cup Tester (DoD
adopted)

ASTM D 323 - Vapor Pressure of Petroleum Products (Reid Method)
(DoD adopted)

ASTM D 381 - Existent Gum in Fuels by Jet Evaporation (DoD adopted)

ASTM D 482 - Ash from Petroleum Products (DoD adopted)

ASTM D 892 Foaming Characteristics of Lubrication Oils (DoD adopted)

ASTM D 976 - Calculated Cetane index of Digtillate Fuels (DoD adopted)

ASTM D 1364 - Water in Volatile Solvents (Karl Fisher Reagent Titration

Method) (DoD adopted)



ASTM D 1500

ASTM D 1796

ASTM D 2276

ASTM D 2624

ASTM D 2699

ASTM D 2700

ASTM D 3237

ASTM D 3341

ASTM D 3828

ASTM D 3948

ASTM D 4814

ASTM D 4815

ASTM D 4953

ASTM D 5006

ASTM D 5059

ASTM D 5190

MIL-STD-3004

ASTM Color of Petroleum Products (ASTM Color Scale)
(DoD adopted)

Water and Sediment in Fuel Oils by the Centrifuge Method
(Laboratory Procedure) (DoD adopted)

Particulate Contamination in Aviation Turbine Fuel by Line
Sampling (DoD adopted)

Electrical Conductivity of Aviation and Digtillate Fuels
(DoD adopted)

Knock Characteristics of Motor Fuels by the Research
Method (DoD adopted)

Knock Characteristics of Motor and Aviation Fuels by the
Motor Method (DoD adopted)

Lead in Gasoline by Atomic Absorption Spectroscopy
(DoD adopted)

Thermal Oxidation Stability of Aviation Turbine Fuels
(JFTOT Procedure) (DoD adopted)

Fash Point by Small Scale Closed Tested (DoD adopted)

Determining Water Separation Characteristics of Aviation
Turbine Fuels by Portable Separometer (DoD adopted)

Automotive Spark-Ignition Engine Fuel (DoD adopted)
Determination of MTBE, ETBE, TAME, DIPE, tertiary-
Amyl Alcohol and C, to C, Alcohols in Gasoline by Gas
Chromatography (DoD adopted)

Vapor Pressure of Gasoline and Gasolone-Oxygenated
Blends (* Dry Method)

Measure of Fuel System Icing Inhibitors (Ether Type) in
Aviation Fuels (DoD adopted)

Lead in Gasoline by X-Ray Spectroscopy

Vapor Pressure of Petroleum Products (Automatic Method)
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ASTM D 5191 - Vapor Pressure of Petroleum Products (Mini Method)
(DoD adopted)
ASTM D 5452 - Particulate Contamination in Aviation Fuels by Laboratory

Filtration (DoD adopted)

(Application for copies should be addressto ASTM, 100 Barr Harbor Drive, West
Conshohocken, PA 19428)

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION (1SO)
SO 10012-1 Quality Assurance Requirements for Measuring Equipment

— Part 1: Meteorological Confirmation System for
Measuring Equipment

(Applications for copies should be addressed to American National Standards Institute, 11
West 42nd Street,13th floor, New York, N.Y. 10036)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA
NFPA 77 Recommended Practice on Static Electricity

(Applications for copies should be addressed to National Fire Protection Association, 1
Butterymarch Park, Quincy, MA 02269-9101)

2.4 Order of precedence. Inthe event a conflict between the text of this document and the
references cited herein, the test of this document takes precedence. Nothing in this document,
however, supersedes applicable laws and regulations unless a specific exception has been
obtained.
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3. DEFINITIONS

3.1 Acceptance. The act of an authorized Government representative by which the
Government assumes for itself, or as agent of another, ownership of existing and identified
supplies tendered, or approves specific services rendered, as partial or complete performance of
the contract on the part of the contractor.

3.2 Acronyms and abbreviations used in this standard. The acronyms and abbreviations
used in this standard are defined as follows:

a AGMA American Grease Manufacturers Association
b. AKI Antiknock index

c. AO Antioxidant additive.

d. AP American petroleum institute

e. ASTM American Society for Testing and Materials
f. BBL Barrel

g. BOCLE Ball on cylinder lubricity evaluation

h. CEPS Central European Pipeline System

i. Cl/Ll Corrosion inhibitor /lubricity improver additive
j]. COCO Contractor-owned, contractor-operated facility.
k. CU Conductivity unit

. DCMC Defense Contract Management Command

m. DESC Defense Energy Support Center

n. DFAMS Defense Fuels Automated Management System

o. DFARS Defense Federal Acquisition Regulations

p. DFO Defense Fuel Office

g DFR Defense Fuel Region

r. DLIS Defense Logistics Information Service
s. DoD Department of Defense

t. DoDISS Department of Defense Index of Specifications and Standards
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DoDSSP
DR
DRMO
DSCR
FAR
FEDLOG
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Gal
GOCO
IFO

JPO
MDA
MGO
MMR
MPR
MRR

MSEP

. MUM

MUP
MUR
NATO

NSN

ppm
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Department of Defense Single Stock Point
Drum
Defense Reutilization and Marketing Office
Defense Supply Center, Richmond
Federal Acquisition Regulations
Federal logistics data
Federa supply class
Fuel systemicing inhibitor
Gallon
Government-owned, contractor-operated facility
A residual fuel used for vessel propulsion
Joint Petroleum Office
Metal deactivator additive
Marine gasoil
Motor fasoline, unleaded, reformulated, mid-grade
Motor gasoline, unleaded, reformulated, premium
Motor gasoline unleaded, reformulated, regular
Microseparometer
Motor gasoline, unleaded, mid-grade
Motor gasoline, unleaded, premium
Motor gasoline, unleaded, regular
North Atlantic Treaty Organization
National stock number
Petroleum oils and lubricants

parts per million

10
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a. ps Pounds per square inch

au. PC&S Post, camps and stations

av. PQAS Petroleum quality analysis system

awv. QAR Quality assurance respresentative

ax. QS Quality surveillance

ay. QSR Quality surveillance representative

az. RVP Reid vapor pressure

ba. SDA Static dissipator additive

bb. STANAG  Standardization Agreement (a NATO document).

bc. WSIM Water separation index, modified

3.3 Additives. Compounds used to impart new properties to a product or to improve a
property which it already possess. For example, mixed tertiary butylphenols (oxidation inhibitor)
when added to a gasoline improves its resistance to oxidation.

3.4 Appearance. Color, clarity, or evidence of stratification and contaminants that may be
observed by visual examination of sample.

3.5 Barrel. A volume of liquid petroleum product equal to 42 U. S. gallons (158.978 L ).

3.6 Bleeding. Change in physical characteristics and homogeneity of grease evidenced by
separation of oil from the grease.

3.7 Blending. The procedures by which predetermined quantities of two or more similar
products are homogeneously mixed to upgrade one of the products or to produce an intermediate
grade or quality. Thistermisalso used to define the injection of additives, such as corrosion or
icing inhibitors, into fuels.

3.8 Bulk products. Liquid petroleum products which are normally transported by
pipeline, tank car, tank truck, or trailer, barge, or tanker, and stored in tanks or containers having
a capacity or more than 208 L (55 gallons). Five-hundred gallon (1890 L) collapsible drums are
considered a package item.

3.9 Bunkers. Fuel Oil used for vessel propulsion. For vessels with turbine engines, thisis
arefined, digtillate gasoil; for steam propulsion, this can be residual fuels such as I FOs.

3.10 Calibration. The comparison of a measurement system or device of unverified
accuracy to a measurement system or device of known or greater accuracy, to detect and correct

11
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any deviation from required performance specifications of the unverified measurement system or
device.

3.11 Certificate of Conformance. A statement applied to the Material Inspection and
Receiving Report by the Contractor indicating that the product being provided conforms to
specification/contractual requirements in lieu of Government Inspection.

3.12 Clean (clear) and bright. Clean (clear) is the absence of visible solids, acloud, a
haze, an emulsion, or free water in the product. (Some specifications define this as Appearance,
Workmanship, or as Workmanship, Finish, and Appearance.) Bright is the sparkle of clean, dry
product in transmitted light.

3.13 Coaescing. To uniteto form one mass. A coalescer is designed to combine small
water dropletsinto larger ones so they will fall to the bottom of the container. Many filters being
used are combination filter/coalescers and are usually called filter-separators.

3.14 Commingling. The mixing of two or more products of different ownership, type, or
grade.

3.15 Conductivity. The ability of a given substance to conduct electric current.

3.16 Contaminated product. A product into which one or more grades of another
product has been inadvertently mixed, or a product containing foreign matter such as dust, rust,
water, or emulsions to the extent it changes the characteristics of the product.

3.17 Contaminant. A foreign substance in a product.

3.18 Continuous sample. A dynamic sample of fuel obtained from a pipeline in such a
manner as to give arepresentative average. This sample may be collected on a continuous basis
(drip sample), or intermittently and proportional to time or flow (flow-proportional sample) (See
Sample).

3.19 Cracked stock. A petroleum fraction which has been obtained by a cracking process
rather than simple distillation. In acracking process, the hydrocarbon molecules are atered
resulting in increased quantities of low-boiling fractions.

3.20 Dedicated system. A system of pipeling(s), vessel(s), and/or truck(s) used solely to
move only one fuel.

3.21 Dehydration. The removal of water.

3.22 Deteriorated product. A product in which one or more characteristics have changed
to alevel of quality outside the limits of the applicable specification.

3.23 Dissolved water. Water in a solution which cannot be removed by mechanical
means. The concentration of dissolved water varies with product temperature, the relative
humidity of air contacting the product surface, and the chemical composition of the product.

12
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3.24 Dormant stocks. Stocks where new product has not been added to existing stocks
inatank for six months or more.

3.25 Downgrading. The procedures by which an off-specification or contaminated
product is approved for use as alower grade of the same or similar product.

3.26 Entrained water. Water carried by a product which does not settle out readily.
Entrained water can be removed by mechanical means (for example, filter/separator).

3.27 Filtering. A process of mechanically removing solids or free water from a petroleum
product using a medium such as filtering paper, clay, or diatomaceous earth.

3.28 Filter/separator. A mechanical device designed to remove solid contaminants and to
coalesce and separate water from fuels.

3.29 Freewater. Water in a petroleum product other than dissolved water. Free water
may be in the form of droplets or haze suspended in the product and/or water layer at the bottom
of the container.

3.30 Gauging (gaging). Gauging isthe act of measuring the height of product in a tank.
During the process of gauging of atank, the temperature of the fuel is normally taken.

3.31 Gauging for water. Obtaining the depth of water bottom by taking a water cut.
Thisis normally accomplished by coating a plumb bob, tape, or gauging stick with water-finding
paste.

3.32 Gasohol. A mixture of 90 percent volume of gasoline and 10 percent volume
denatured ethyl alcohol (ethanol) used in lieu of automotive gasoline.

3.33 Gum. Descriptive of resin-like, gasoline insoluble deposits (contaminants) formed
during the oxidative and thermal deterioration of petroleum fuels.

3.34 Homogeneity. A product is considered homogeneous when its base components are
mixed uniformly throughout (no stratification). A product istested for homogeneity “ with respect
to” atest characteristic or criteria. For example, the criteria for homogeneity is met under DESC
contracts for purchasing distilled fuel products such as jet fuel, gasoline, or F-76 when upper,
middle, and lower samples from the product tank are tested for density, and those results agree
within the reproducibility precision statement for the test method used (i.e. hydrometer or
densitometer), and for the type of liquid being tested (e.g: transparent, non-viscous, or opague).
For heavier fuels, lube and hydraulic oils, viscosity is often used as atest for homogeneity.

3.35 Identification tests. Selected tests applied to a sample to quickly determine the type
or grade of product represented or to determine that the quality has not been altered by time or
handling.

3.36 Inert-gas system. A system used in cargo tanks to reduce the possihility of fire,
explosion, or product deterioration by introducing an atmosphere with alow oxygen content such
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asaninert gas or (more commonly) exhaust which has been “scrubbed” or filtered to remove any
particulates.

3.37 Innage. The measured height of liquid in atank or container measured from the
bottom of the tank to the top surface of the liquid.

3.38 Inspect. To examine critically especially to detect flaws, errors, etc.

3.39 Interface. The common boundary (or surface) of two liquids.

3.40 Intra-Governmental receipt limit. The extent that properties of DoD-owned
petroleum products may deteriorate beyond specification requirements and still ensure the product
will not degrade below customer intra-Governmental receipt limits prior to use (formerly known
as Deterioration Limitsin MIL-HDBK-200).

3.41 Light-ends. The lower-boiling fractions of afuel or oil.

3.42 Lubricity. Ability to lubricate. Infuels, it refersto avalue that is measured by either
the scuffing wear load test, the high frequency reciprocating rig test, or the BOCLE test.

3.43 Materia Inspection and Recelving Report (DD Form 250/250-1). Government
document identifying the contractor, product origin, product type, quality, quantity, and the
destination of the product. The DD Form 250 document is signed by the Government
Representative (QAR/QSR); the DD Form 250-1 (waterborne movement) is signed not only by
the Government Representative, but also by a refinery/facility representative and a vessel
representative. NOTE: For bunkers, a completed commercial report and/or order form should be
used instead of the DD Form 250, for which the Government will clearly annotate quantity of fuel
received, then sign and date the form.

3.44 Marine gasoil. A distilled fuel, containing no residuals, used for vessel propulsion.

3.45 Micron. One micron (micrometer, 10° meter) is one-thousandth part of one
millimeter (approximately 25,400 microns equal one inch). The average human hair is about 100
microns in diameter. The openings in a 100-mesh screen are 150 microns.

3.46 Minera oil. Lubricating oils from petroleum sources with or without additives.

3.47 Off-gpecification product. A product which fails to meet one or more of the
physical, chemical, or performance requirements of the specification.

3.48 Oxygenated fuel. A fuel containing molecular species that include oxygen (for
example, alcohols, ethers) that are miscible with conventional hydrocarbon fuels. Oxygenated
fuels generally show lower heating values than that of hydrocarbon fuels.

3.49 Outage (or ullage). Thisis the difference between the top surface of the liquid in a
drum, tank or tank car and the top of the container; between the full (rated) capacity and the
actual contents of a storage container. In some tanks and tank cars, it is the difference between a
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reference mark and the surface of the liquid. It isimportant that some appreciable difference
aways exist in order to alow afree space for the expansion of the contentsin case of arisein
temperature. Quantity in ships tanksis normally determined by outage (ullage) gauges.

3.50 Packaged product. Petroleum products stored, transported, and issued in containers
of 55 gallons or 400 pound capacity or less, and includes the 500-gallon collapsible drum.

3.51 Pipeline batch. The quantity of a product pumped into the pipeline in one
continuous operation.

3.52 Pipelinetender. A quantity of the product offered or designated for pipeline
shipment. It may be moved in one or more batches.

3.53 Plagticizer. A substance added to a plastic or rubber material to maintain elasticity.

3.54 Petroleum Quality Analysis System. An Army-developed mobile capahility for
rapidly determining the usability of petroleum fuels.

3.55 Quality. The composite of materiel attributes including performance, features and
characteristics of a product, or service to satisfy a given need.

3.56 Quality assurance. A planned and systematic pattern of all actions necessary to give
confidence that adequate technical requirements are established; products and services conform to
established technical requirements; and satisfactory performance is achieved. For the
Government, Quality Assurance is a method to determine if arefinery or other source has fulfilled
its contract obligations pertaining to quantity and quality of petroleum products. It includes all
actions required to ensure the Government is receiving the proper quantity of on-specification
bulk petroleum products. Petroleum Quality Assurance responsibility is fulfilled when the product
has been accepted by the Government and has become Government-owned.

3.57 Quality assurance representative. An organizational title assigned to the individual
responsible for Government contract quality assurance function. QARS have cognizance over the
procurement of product or services at contractor facilities such as refineries, terminals, packaging
plants, laboratories, and into-plane sites. QARs normally work for DCMC.

3.58 Quadlity status listing. A listing containing shelf-life information to determine if Type
Il (extendible) shelf-life material may continue to be used.

3.59 Quadlity surveillance. The aggregate of measures (blending, stock rotation, sampling,
etc.) used to determine and maintain the quality of product receipts and Government-owned bulk
petroleum products to the degree necessary to ensure that such products are suitable for their
intended use.

3.60 Quality surveillance program. Program of inspections, sampling, testing, and
documentation established to assure quality of product received by the Government.
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3.61 Quality surveillance representative. The Government representative responsible for
assuring contractor compliance to the requirements of petroleum service contracts or pipeline
tariff/operating agreements. The QSR serves at storage terminals (contractor-owned/contractor
operated, and Government owned/contractor operated), commercial testing laboratories, pipeline
terminals, and any place operations occur involving Government-owned petroleum products.
DESC usually designates the term; Services may refer to them under a different nomenclature.

3.62 Reclamation. The procedure that will restore or change the quality of a
contaminated or off-gpecification product so it will meet the specification of the original product
or alower grade product. The process of reclamation, when properly applied, will result in
downgrading, blending, purification, or dehydration.

3.63. Relative density. Theratio of the mass of a given volume of liquid at atemperature
to the mass of an equal volume of pure water at the same or different temperature. When
reporting results, explicity state the standard reference temperatures (examples: relative density at
15 °C/15 °C; relative density at 60 °F/60 °F; relative density at 20 °C/20 °C; relative density at 20
°Cl4 °C).

3.64 Repeatability. Allowable differencesin test result values on the same sample by the
same operator under the same test condition, with the same equipment.

3.65 Reproducibility. Allowable difference in test result values on the same sample by
different technicians, laboratories, or equipment under the same test condition.

3.66 Requiring installation. A military installation, organization, or facility authorized to
requisition and receive material from designated distribution and storage points.

3.67 Sample. A sampleisa portion of fuel taken which represents that entire batch or
delivery. For Bulk Products, a sample can be taken from an acceptance tank, storage tank,
delivery truck, intermodal container, pipeline, barge or tanker. Samples may be taken either
manually (upper, middle, lower, all-level) or automatically (line, flow-proportionating); for DESC
contracts samples are taken in accordance with API, Chapter 8. Samples are appropriately
identified by sample tag, noting location, product, tank no. type of sample, sampler, and date.
(see continuous sample) For Packaged products a sample(s) may be taken from a drum or can
using a tube or thief sample. Sampling may also be accomplished by selecting an individual unit(s)
from a collection of packaged products.

3.68 Settling time. The elapsed time a product remains undisturbed or unagitated in a
storage tank.

3.69 Shelf life. The length of time a packaged petroleum product or chemical can
typically be stored from the date of manufacture without deteriorating.

3.70 Specific gravity. See relative density.
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3.71 Specification. A detailed description of the product’s essential physical
characteristics. Specifications can be classified as either Federal, Military, Commercial, or
Voluntary Standard. Specifications can be categorized as functional, design, or a performance
specification. Some specifications, such as petroleum, are usually a combination of functional and
performance.

3. 72 Specification limits. The extent that properties of non-DoD owned petroleum
products may deteriorate prior to receipt by a DoD agency. Note: These are the minimum limits
that can be accepted from a supplier to aDoD activity.

3.73 Storagetank. A large container used for liquid (fluid) storage.

3.74 Super-clean fluid. A fluid having a specified particulate contamination limit that is
so low that the product is packaged in hermetically sealed containers under clean room
conditions.

3.75 Surfactant. Any substance, which when dissolved in water or aqueous solution,
reduces its surface tension, or the interfacing tension between it and another liquid. Also called a
surface-active agent. Tends to block removal of entrained water in fuels.

3.76 Synthetic oil. A materiel not refined from petroleum sources, but generally
produced by chemical synthesis.

3.77 Testing. The determination of product physical and chemical properties. Depending
on the location, mode of storage, and transportation (see Table 1X) the following type tests are
defined:

a. TypeA Tests. Complete specification acceptance test.

b. TypeB-1 Tests. Partial testing of the principal characteristics most likely to be
affected in the transfer of a product.

c. TypeB-2 Tests. Partia testing of critical product characteristics susceptible to
deterioration because of age.

d. TypeB-3 Tests. Partial testing to be performed when contamination is suspected.
e. TypeC Tests. Quick, smple, partial testing for verification of product quality.

3.78 Thief. A sampling apparatus designed so a liquid sample can be obtained from any
specified point in the container.

3.79 Tolerance. An alowable variation from a specified standard.

3.80 Typel shelf life. A definite nonextendable period of shelf life.
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3.81 Typell shelf life. Anassigned shelf-life period that may be extended after
completion of inspection, testing, or restorative action.

3.82 Ullage. See outage.

3.83 Intra-Governmental receipt limits. The extent that properties of petroleum products
may deteriorate beyond specification requirements, without rendering the product(s) unsuitable
for use. Intra-Governmental receipt limits are normally identified by the Services for internal use.

3.84 Vapor pressure. The measure of pressure exerted by a product on the interior of a
special container under specified test conditions because of its tendency to vaporize.

3.85 Volatile alkyl lead antiknock. Volatile akyl lead compounds (for example,
tetramethyl lead and tetraethyl lead) which, when added in small proportions to gasoline, increase
the octane rating.
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4. GENERAL REQUIREMENTS

4.1 Personal competency. Personnel responsible for handling fuels and lubricants shall be
thoroughly trained and fully qualified to perform their assigned responsibilities. They shal be
aware of the hazards in handling fuels and lubricants, as well as the applicable safety and
operating procedures.

4.2 Service/contractor responsibilities. The owning Service/Contracted activity shall have
the responsibility of maintaining quality and quantity of DLA-owned products while in their
keeping (e.g.: receiving, storing, sampling, testing, releasing) and shall dispense those products as
required to using activities. Quality problems involving DLA-owned product (e.g.: off-spec
product, downgrading of product, etc.) shall be addressed as outlined in this standard.

4.3 Specifications. Each JPO and petroleum product laboratory shall maintain an up-to-
date file of Government fuel and lubricant specifications (both Military and non-Government
specifications and standards). It isnot practical to include complete specification limitsin this
standard, as specifications are subject to change with variations in product availability and
technical developments. Copies of this standard can be obtained through regular channels from
the Department of Defense Single Stock Point (DODSSP), found at the web site:
http://www.dodssp.daps.mil/. Limits cited in this standard are for Service use of fuel, not for
procurement documents.

4.4 Government owned property. Contractors are obligated to adequately protect
Government-owned property located on their premises for use on, or in connection with a
contract. The periodic inventory and reporting of such property is a contractual requirement.
The amount of Government-owned petroleum products in pipelines will be reported as a separate
itemin stock reports.

4.5 Safety precautions. Throughout this standard there are general safety precautions and
instructions that apply to fuel handling and laboratory operations to ensure personal safety and
health and the protection of Government property. Occupationa Safety and Health
Administration, Department of Labor, and standard commercial safety practices shall be observed.

4.6 Measurement and sampling. All measurement, product sampling and calibrations of
storage tanks and meters shall be done in accordance with the APl Manual of Petroleum
Measurement Standards. Chapter 2 covers tank calibration (strapping). Chapter 3 covers tank
gauging. Chapter 5 covers measurements by meters. Chapter 7 covers temperature
determination, Chapter 8 covers sampling. Chapter 9 covers density determination. Chapter 11
covers volume correction and conversion factors. Chapter 12 covers procedures for calculating
the net quantities from the gross measurements. Chapter 17 covers marine measurement.

4.7 Compliance with regulations and laws. Many petroleum products are considered
hazardous materials and are regulated as such. Users of this standard must be aware of
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regulations and laws governing the products that they are handling. In the event of a conflict
between this standard and a law or regulation, the law or regulation takes precedence.
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5. DETAILED REQUIREMENTS

5.1 General. This section coversreceipt, storage, and shipment/release of petroleum
products. It addresses the sampling, testing requirements of Government-owned products, and
the significance of those tests. This section also addresses the limitations governing issue or
disposition of a product that does not meet the requirements of the specifications.

5.2 Receipts from tanker or barge. This section excludes fuels which are delivered
directly into a vessal’s fuel tank (the process of bunkering) (see 5.5). It also excludes barge
receipts under the post camps and station program (see 5.8.3).

5.2.1 Shore side. Before commencing with areceipt of fuel, personnel shall assure that
the shore-side is ready for discharge to ensure the quality of the product in the receipt tank(s)
subsequent to receiving the product. The terminal shall be aware of the time of the vessel’s
arrival. Personnel shall assure line condition is full and properly isolated. Shore tanks shall then
be gauged and temperatures determined in accordance with the MPMS. Personnel shall
determine net quantity before discharge. If necessary, samples shall be taken of the line to assure
product is the same as that being discharged (e.g.: when the line contains unlike product in a non-
dedicated system, or when problems were experienced with the previous receipt). If additives are
to be injected into the product during discharge, personnel shall assure injectors are in working
order, and that required additives are in proper quantity and quality.

5.2.2 Vessd pre-discharge inspection. Paperwork onboard the vessel shall be examined
to confirm product type, quantity, and quality, and the presence of free water. If thereisany
indication the product does not conform to the quality requirements, discharge shall not be
commenced until the disposition instructions have been received in accordance with this standard
(see 5.21.4). Personnel shall verify that seal numbers as compared to the DD Form 250-1 are
intact. A meeting shall be held with vessel personnel prior to discharge to discuss procedures and
pumping rates to be used. Tank gauging/temperature determination and shall be taken as a matter
of record and witnessed; net quantities shall be calculated. If variations of 0.5 % are indicated on
an individual barge gauging comprising a shipment of two or more barges, then that barge shall be
discharged separately, and separate shore tank gauges taken. Monitor all-level tank samples and
testing as stipulated in Table 1 X, Serid 4, 4a, 4b. Additional testing shall be performed if required
to assure split cargoes have not been commingled. The remainder of the composite sample shall
be retained until discharge is complete and the shore tank istested. Product is normally
discharged when laboratory tests show conformance to specification requirements

5.2.3 Contaminated product.. If the product is suspected of being contaminated, it shall
be sampled prior to off load and submitted to alaboratory for analysis. If testing facilities are not
readily available, but avisual examination shows contamination, then DESC shall be notified (see
5.21). Disposition instructions are provided based on the circumstances (product contaminated,
the configuration of the discharge facility, the urgency for the product) and options available
(availability of filter/separators, product isolation ashore, product blending
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ashore, or product to remain on vessel for disposition at another facility). Prompt action shall be
taken to reduce vessel lay time costs and availability to a minimum.

5.2.4 Discharge. Once authorization for discharge has been given, the vessel will notify
shore when ready to commence, and ensure communication between ship and shore. Personnel
shall ensure that line samples are being taken as required (Serial 4b, Table I11), and shall monitor
logs and line sample results throughout the operation.

5.2.5 Completion. Upon finishing the discharge, personnel shall determine product
Remaining Onboard (ROB), calculate net quantity received ashore, investigate any quantity
discrepancies, sample and test product after settling, complete discharge DD-250-1, Ullage
Sheets, and the MSG 4020-4. Any delays in discharging shall be reported to DESC.

a. After the vessal is unloaded, the inspector shall examine each cargo tank to determine if
any product is remaining onboard. Cargo tanks containing product(s) ROB shall be gauged, and
amounts determined by the correct applicable procedures such as capacity tables and wedge
formula. If it isimpossible to obtain accurate figures, the quantities should be estimated. The
guantity, the cargo tank number involved, and pertinent information or reason for incomplete
discharge shall be entered on the discharge report, DD Form 250-1, Tanker/Barge
Loading/Discharge Report. If it is not the final destination port, the Government representative at
the next discharge port shall be notified of any unusual conditions, gauges, or losses identified.

b. Shipping and handling losses or gains, as cited in DoD 4140.25-M shall be recorded by
the destination Government representative on the DD Form 250-1, indicating the cause of the
loss/gain to the extent possible. The destination Government representative remarks concerning
the loss or gain shall be confined to observations and evaluation made at the receiving terminal.
Tank gauges, line capacities, and ship ullages shall be checked as necessary in attempting to
account for the loss or gain (DOD 4140.25-M establishes loss or gain criteria). If the lossor gain
cannot be accounted for at the final discharge point, the Government representative shall
immediately communicate with the QAR/QSR at the loading point(s) (and simultaneously with the
Government representatives at each intermediate discharge point, if any) to determine possible
reasons for the loss or gain. Each Government representative queried shall advise final
destination of his findings within 15 calendar days. The final destination Government
representative shal consolidate the data and forward it to the accountable property officer.
Corrected DD Form 250-1s shal be initiated as appropriate.

c. Therequired inspection documents shall consist of DD Form 250-1, Tanker/Barge
Discharge Report, Continuation Sheet, and the ullage or innage report, and such other documents
as may be required. Distribution of these documents should be made in accordance with DFARS
requirements.

d. The foregoing are applicable to fleet oilers and refueling craft to the extent possible at
DFSPs.

22



MIL-STD-3004

5.2.6 Vessel delay. For MSC-controlled vessels - report to the cognizant DFR/DFO,
DESC-BI, and MSC on delays in discharge operations, with pertinent details, including length of
delay anticipated. For CONUS locations, telephone MSC Washington, D.C. at 202-685-3121
(FAX: 202-685-5362). All calls shall be confirmed by message to Commanding Officer, MSC
(COMSC), Washington DC with the local MSC representative and DESC as information
addresses. For locations outside CONUS, a priority message shall be dispatched to COMSC,
Washington, DC, with the same information addresses as for CONUS.

5.3 Receipts by pipeline.

5.3.1 Before receipt. Before commencing receipt of fuel, personnel shall assure that the
receipt tank(s) is ready to ensure the quality of the product in the receipt tank(s) subsequent to
receiving the product. The terminal shall be aware of the time and quantity of the pipeline tender.
Personnel shall assure line condition is full and properly isolated. Tanks shall then be gauged,
temperatures taken, and a net quantity determined before receipt of product in accordance with
the MPMS. If necessary, samples shall be taken of the line to assure product is the same as that
being received. If product isto be injected discharging into the tank, personnel shall assure
injectors are in working order, and that required additives are the proper type and in the proper
quantity and quality.

5.3.2 During receipt. To the maximum extent possible, personnel shall witness batch cuts
to assure they are in accordance with contract or operating agreement (e.g.: heart, mid-point,
etc.). If line samples are being taken during receipt, assure sample is being properly taken.
Personnel shall monitor samples taken throughout the receipt of the tender for contamination
(e.g.: water, increased sediment, secondary products).

5.3.3 Completion. Upon completion, personnel shall determine shore-side quantity by
gauging the shore tank(s) used, measuring temperatures, and calculating net quantity received.
Personnel shall investigate any quantity discrepancy in excess of that cited in DoD 4140.25-M,,.
Personnel shall allow receipt tanks time to settle before sampling and testing. Receipt tanks shall
be sampled and tested in accordance with MPMS, Chapter 8 and Table IX. Personnel shall assure
samples are retained as called for in the quality control plan or established quality procedures.

DD Form 250 shall be completed and signed.

5.4 Tank truck/car receipts. This section excludes tank truck receipts under the post,
camps and station program (see 5.8).

5.4.1 Beforereceipt. Before commencing atank truck receipt(s) of fuel, personnel shall
assure that the receipt tank is ready and that the quality of the fuel in the receipt tank(s) has been
determined subsequent to receiving the product. The terminal/facility shall be aware of the time
and quantity of the arriving tank trucks. Personnel shall assure line condition is full and properly
isolated to receipt tank. Normally, lines are dedicated, however, if not, line condition shall also be
checked. Receipt tank(s) shal then be gauged, temperatures taken, and a net quantity determined
in accordance MPMS, before fuel receipt. 1f necessary, samples shall be taken of theline to
assure product is the same as being received. If product isto be injected with additives
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while discharging into the tank, personnel shall assure injectors are in working order, and that
required additives are the proper type and in proper quantity and quality.

5.4.2 Tank truck/car arrival. Personnel shall check accompanying paperwork to assure
the fuel to be unloaded is the proper type and quantity. 1f being used, truck hoses shall be
checked to assure they are clean and dry for use. Seals shall be checked to assure they are intact
and correspond to the numbers on the shipping manifest/DD Form 250. Afterward, personnel
shall break seals, sample and test each compartment in accordance with Table | X (workmanship).
Afterward, product may be discharged into receipt tanks.

a. If therequired seals are broken or missing, the product shall not be unloaded until it is
determined that the quality and quantity is satisfactory. Demurrage charges, if any, shall be
referred to the cognizant DFO/DFR Office. Where tampering is evident, the shipper shall be
notified immediately. If seals arein order, the product shall be inspected in accordance with Table
IX

b. If water is present, it shall be drawn off prior to unloading. Fuels which have a cloudy
appearance or have an unusual color shall not be accepted until laboratory tests indicate they are
suitable for use.

c. At Navy, Marine Corps, and Army terminals, personnel shall compare the density at
15 °C (API Gravity at 60 °F), with the density at 15 °C (API Gravity at 60 °F) reported on the
DD Form 250. Both shall agree within + 2 kg/m® (0.5 degrees API).

d. Inthe event water has collected in the bottom outlet valve of atank car and has frozen,
preventing the free movement of the valve, a steam jet, hot water or hot cloths may be used for
thawing the ice.

5.4.3 Tank truck rejection. Before atank truck is rejected, areceiving organization shall
first notify the origin shipping point and quality representative, identifying the product, truck
number, and reason for rejection of the product. Army activities shall notify their service control
point before rejection.

5.4.4 After discharge. Personnel shall examine tank truck/car to determineif all product
has been discharged into receipt tanks. Installation of aVISI-Flow gauge on the receipt systemis
another method enabling determination of full discharge. When all trucks/cars have been
discharged, personnel shall annotate Receipt DD Form 250. Quantity is determined by gauging
receipt tank(s) used, measuring temperatures, and calculating net quantity received. Personnel
shall investigate any quantity discrepancy in excess of that cited in DoD 4140.25-M. Time shall
be alowed for the product to settle in the receipt tank before sampling and testing. Personnel
shall sample and test receipt tanks in accordance with the MPMS, Chapter 8, and Table I1X, and
assure samples are retained as called for in the quality control plan or established quality
procedures.

5.5 Receipts from the bunkering program. This section applies to commercial bunker
fuels (such as MGO or IFO) from commercial suppliers at ports. These products may either be
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under DESC contracts or purchased directly by the vessel. They are delivered to the vessels via
barge, pipeline or tank truck when the vessels are moored to the docks. They are delivery by
barge to the vessels when they are at anchor. The vessel personnel perform quality and quantity
checks. Testing of bunker samples may be through a DESC, MSC or vessel contract. Vessels
requesting participation in the DESC bunker test program shall submit their request through
channelsto DESC-BQ. The requirements for a bunker test program include the following. A
flange with a sample valve (sample collar) is required to be on each bunker line to be used for
receiving bunkers. A composite sample is taken at the sample flange, split three ways between the
supplier, vessel and testing laboratory. Sample containers/mailers are provided to the vessel for
taking and sending a sample to the authorized testing laboratory. Test results are provided back
to the vessel within a specified time frame. When problems are encountered during the delivery
and can not be resolved within the limits of the contract, contact the contracting office
immediately for assistance

5.5.1 Before bunkering. Validate that the product to be delivered is exactly as ordered.
This can be accomplished by taking a sample of the offered product and performing as a minimum
type C tests, receiving a certificate of analysis of the product to be tendered, or by validating the
shipping documents indicate the correct product and grade are being delivered. Validate quantity
to be received conforms to ordered amount. The vessel has the option to witness manual gauges
whether from a shore tank or bunker barge. To prevent fraud, especialy on deliveries by bunker
barges without delivery meters, the vessel is responsible for witnessing the product and water
gauges for all tanks aboard the bunker barge. As deliveries are net volume or by weight, assure a
temperature is taken from each cargo and dop tank. Confirm with the vessel which tanks will be
issued to the vessel. When participating in a bunker test program, vessel personnel shall assure
that the sample collar is properly affixed at the manifold and the sample valve is clean and that
sufficient clean sample containers are on hand to obtain the drip sample and to make distribution
of the samples.

5.5.2 During bunkering. If possible, new bunkers should be segregated until test results
have been received and indicate the product is satisfactory for use. Validate at the
commencement of the delivery that the product conforms to specification requirements by taking
asample at the flange. Save at least two quarts of any product suspected of being off-
specification for future analysis. Stop the delivery and investigate when problems develop.
Sample several times during the delivery for a visual inspection for water, sediment or other
contaminants. When participating in a bunker test program, start the composite drip sample as
soon as initial conformation indicates good product. Collect the sample as per instructions
provided in the kit. Should sampling indicate a problem on a DESC Bunker contract that can not
be resolved locally, discontinue bunkering and notify the DESC-PHB Contracting Officer at (703)
767-8465; or by facsimile to (703) 767-8506. Problems of a quality nature shall also be reported
to DESC-BQ directly at (703) 767-8742; facsimile (703) 767-8747.

5.5.3 After bunkering. Validate the quantity delivered by the supplier. If manual gauges
are used, the vessel has the option of witnessing the after delivery gauges. In order to prevent
fraud, witness the after delivery bunker barge water and product gauges. As deliveries are net
volume or by weight, assure atemperature is taken from each cargo and dop tank. Assure all
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tanks that were not intended for delivery have not received or issued any product, water or ops
during the delivery. Validate quantity issued by the supplier compared the vessel receipt figures
are within acceptable tolerances. For vessels participating in a bunker testing program, follow the
instructions in the kit on preparing and dividing the sample into aliquots for shipment to the
testing facility and retain samples. Normally one aliquot will be sent to the laboratory, one signed
for by the supplier and one retained on the vessel. If the bunker supplier will not accept the
sample, annotate in the vessel’ s log that the sample was refused and retain the contractor’s sample
also. Retains can be put back into a bunker tank after quality results are received and indicate the
product conforms to specification requirements. When non-conforming product is indicated,
notify the contracting officer and provide full documentation on the receipt and vessel’s desired
action for disposition of the non-conforming product.

5.6 Receipts from the into-plane program. DESC contracts are established to service
DoD/Federa Civilian aircraft at commercial airports throughout the world. Product is supplied
directly to the customer, and can be either commercia (Jet A/A-1) or Military (JP-8). Additives
such as FSI1 are provided as per location requirements. Procedures for into-plane servicing are
covered under the MIL-STD-1548. Inspection coverage is performed through DCMC quality
assurance representatives (QARs). Problems under Into-Plane contracts shall be reported to the
DESC contracting officer (DESC-PHA/PHC, 703-767-8488/8476; FAX: 703-767-8506).
Problems of a quality nature shall also be reported to DESC-BQ (703-767-8738; FAX: 703-767-
8747) directly.

5.6.1 AlIR card. The AIR Card isused to obtain fuel at commercia locations. It
identifies the airplane for billing purposes. Use of the AIR Card does not guarantee fuel quality at
locations and contractors not contracted to DESC under the Into-Plane Program. More
information on the AIR Card can be found at the following web sites. www.avcard com or
www.kelly.af.mil/sfweb/aircard.htm.

5.6.2 Refueling units. When refueling units containing turbine fuel are converted to JP-5
or commercial jet fuel service, refer to Table X X111, NOTE (6) of this standard for appropriate
guidance. When the type of turbine fuel to be serviced is different from the type in the aircraft
tanks, the fuel shall be serviced at half the normal delivery rate to minimize hazards of static
electricity. Kerosene fuel such as Jet A, Jet A-1, JP-8, and JP-5 are classified asthe same type. A
different type would be wide-cut fuel, such as JP-4 or Jet B. Supplies of aviation fuel for usein
AF No. 1 are sedled and secured in according accordance with AFI 31-101, Volume |

5.7 Receipts of aviation fuel into Air Force One and supporting aircraft . Air Force One
is any aircraft on which the President of the United Statesis a passenger. JP-8 is the primary fuel
for usein these aircraft. If JP-8 isnot available, alternate fuels (commercia Jet A-1, commercid
Jet A, and JP-5) may be used. Whenever Air Force Oneisto be serviced, testslisted in Table
X111 shall be conducted on representative samples taken downstream of the final filtration from
refueling units or hydrant operating tanks prior to issuing fuel to Air Force One. Those tests,
within the capability of the base laboratory, shall be performed on base. Testing beyond the
capability of the base laboratory shall be performed at the area laboratory. |If time does not permit
testing at the arealaboratory, contact the Defense Fuels Region/Office (DFR/DFO)
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quality manager for guidance in contacting a local laboratory for testing on a service contract
basis. Billing for service contract testing shall be sent to: SA-ALC/SFR, 1014 Billy Mitchell
Blvd., STE 1, Kelly AFB, Texas 78241-5603. Note: The above procedures apply only to Air
Force One and/or the spare for Air Force One, if requested by the President’ s advance team.
Support aircraft with Air Force One shall be serviced the same as any other transient aircraft.
Acquisition of fuel for Air Force One aircraft support shall be as follows:

a. A Fuels Management Flight Commander (FMFC) may be called upon to refuel Air
Force One, either at the base or at a nearby airport. Upon receipt of such arequest, the FMFC
shall determine in the order, which of the acceptable jet fuels can be furnished (see above). Grade
JP-5 isused by naval air stations. Commercia Jet A-1 issimilar to commercial Jet A, but
availability is limited primarily to overseas locations.

b. FMFCs may coordinate directly with other DoD facilities to obtain JP-5 or other
needed types of fuel. The recelving bases shall process DFAMS transactions according to DoD
4140.25-M, Volume Il and Volume V for receipt of the fuel. Normal issue/receipt procedures
shall be followed.

c. Whenit is necessary to purchase the required fuel on the open market, the FMFC shall
follow the proceduresin AFM 7-413 V1. Fund citation for local payment is 97X4930.FC01 61
(OPLOC ADSN) Fuels Division, Air Force Stock Fund.

d. Some product will probably remain after refueling has been accomplished. It is,
therefore, desirable to purchase the product with a provision that the unused quantity may be
returned for credit. If it isnot practical to return the remaining quantities, either commercial jet or
JP-5 may be blended into existing stocks according to this standard and DoD 4140-25-M.

e. Therequired jet fuel may be purchased free on board (FOB) from the contractor’s
plant, using Government-owned or furnished equipment to transport the product to the base.
Requirements for Government-furnished transportation to the base from either another DoD base
or commercial contractor shall be referred to the applicable DFO for action.

5.8 Receipts under the post camp & station (PC& S) purchase program. Under DESC
purchase programs, products required at the base level are normally provided under PC& S
contracts. The following products are normally procured under PC& S contracts, mostly to non
Government specifications. Fuel oils (FO #2, #4, #6, etc.), Gasolines (MUR, MUM, MUP,
MMR, MRR, MPR, etc.), and diesel fuels (DF-2, DL-1, DL-2 etc.). Product is usualy delivered
directly by the contractor, viatank truck or tank wagon to the requiring activity. In some cases
barges are used for delivery.

5.8.1 Truck arrival / before delivery. The tank truck may deliver product to one location
(tank truck, fill-to-the-mark or meter) or delivery may be made to several locations (tank wagon,
meter). If unable to take an al-level sample from the truck compartment prior to discharge, then
an in-line sample taken during discharge may be used. Responsible base personnel shall examine
accompanying paperwork, assuring the correct product, quantity, and location. Tank
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compartments shall be sampled (all-level) and examined for workmanship. Gasoline and diesel
fuel shall not contain visible water and sediment. Burner fuels shall not contain more than atrace
of water or sediment. Excessive sediment may plug the burner tip degrading fuel atomization.
Water can cause rough burning and can corrode the fuel handling system, causing corrosion
productions and microbiological growth. The type of equipment and type of burner fuel will
determine the allowable limits of water and sediment in the fuel. 1f sampling indicates a problem,
product shall not be accepted. The problem shall be reported prior to the rgjection of the tank
truck, through the appropriate service control point, to the DESC contracting officer (PC&S:
DESC-PEA (703-767-9519); DESC-PEC (703-767-9521); DESC-PLB (703-767-9536);
DESC-PLC (703-767-9543. These are commercial; DSN is 427-XXXX, using the last four
numbers of the phone numbers above. The facsimile number is 703-767-8506.

5.8.2 After delivery / before departure. For direct delivery to one location - once off-
loading has been completed, the truck shall be examined to determine if any product is remaining
onboard (ROB). This shall be annotated on the bill of lading. If multiple drops are being made
using a meter, the tank wagon shall also be examined, simply as a check, especidly if al quantities
are supposed to be delivered.

5.8.3 Barge ddlivery. Product being delivered by barge shall be sampled and tested in
accordance with Table I X, Serial 4, waterborne shipments, and the appropriate table (Table X —
Table XXI1) depending on the type of fuel.

5.9 Receipt of additives and injection. Product is usually delivered to base level fully-
additized. Thisrequires product to have additives injected either at the refinery, GOCO, or
COCO, before shipment, or en-route, such as when product is injected by commercial pipelines
just prior to delivery. Finally, product can be injected at the base level, either upon receipt or
during atransfer within the facility. In most cases the product to be injected is jet fuel, being
injected with either FSI1 or SDA. Injection equipment is usually permanently installed, with
injectors tapped into the receiving/transfer line, and supplied by a bulk additive tank. Responsible
base personnel shall assure injection equipment isin working order, and that the rate of injection
of the additive into the product is correct.

5.9.1 Receipt of bulk additives. Bulk additives are stored in smaller storage tanks (e.g.:
1,000 - 5,000 USG). Additives are delivered by tank truck (also inter-modal containers for
OCONUYS) directly from the producer. Upon arrival by tank truck (inter-modal container),
paperwork shall be examined by receiving personnel to assure the proper additive is being
received. Because of safety consideration, sampling of additives such as FSII shall be done with
safety equipment and the knowledge of the Material Safety Data Sheet (MSDS). Because of
cleanliness considerations, additive sampling equipment shall not be used to sample other
products. Arriving tank trucks shall be examined to determine if sealsare intact. Truck pumps
and hoses shall be clean and capped. Product tank compartments shall be sampled and
workmanship and density to determine if any contamination has occurred. Note density of
additives must be determined in accordance with product specification. Once accomplished,
product may be discharged into the proper storage tank. If unable to take an al-level sample
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from the truck compartment prior to discharge, then an in-line sample taken during discharge may
be used.

5.9.2 During injection. To assure the correct additive concentration, personnel shall
monitor the quantity of additives expended and compare it to the target concentration and to the
guantity of product injected. This can be done by comparing the difference in ullage of the
additive tank to the quantity of product injected at regular intervals. Even when monitoring
equipment exist to state the injection rate, a manual check shall be accomplished to assure proper
injection rate. This can be accomplished weekly, monthly, etc. depending on the amount of
injection being performed and the accuracy of the manual checks.

5.9.3 After injection. Once the product has been injected, it shall be sampled and tested
once receipt/transfer has been completed. Personnel shall consider outside temperatures,
especialy for additives such as SDA: lower temperatures tend to lower SDA readings; with
higher readings for warmer temperatures.

5.10 Bulk storage. Quality surveillance of bulk products shall begin upon receipt and
continue as long as the product isin physical possession of the contractor. Table VIII outlines
frequencies for the testing of productsin a static storage. Sediment and water are the most
common types of contaminants found in storage and dispensing systems. Their presence can
cause serious problemsin the systems, and particularly in the operation of aircraft. Positive action
shall be taken to prevent and eliminate their occurrence

5.10.1 Long-term storage. When product received into a storage tank is not issued in a
normal turnaround - such as six months, and there are no further product receipts, then the
product is deemed to be in long-term storage. Product shall then be monitored for deterioration.
Thisis done by requiring B-2 testing to check product for stability. Table VIII requires testing of
long-term product every six months. Aslong as no deterioration is seen, this frequency of
checking may be kept. However, when deterioration does begin (e.g.: in gasolines when the
oxidation stability decreases or gum level increases; in diesel fuel, when the particulate
contamination increases), then the frequency of testing shall be increased, such as from six months
to four months. Asthe deteriorating characteristics approach intra-Governmental receipt limits
(see Tables1-VII), then product shall either be consumed on an expedited basis, or product shall
be rotated so that it can be consumed elsewhere before exceeding the intra-Governmental receipt
limits. The rate of deterioration cannot be predicted as storage locations throughout the world
differ in temperature and environment, and the products stored are produced differently from
refinery to refinery. Therefore, each product in long-term storage shall be regularly sampled and
tested, and the testing frequency increased when deterioration begins.

5.10.2 Bulk tank water regtriction. The use of fuel tanks with water bottoms is prohibited
unless specificaly authorized by the appropriate technical authority. Bulk fuel tanks shall be
drained of water after each product receipt and a minimum of weekly thereafter. Floating roof
tanks shall be checked more frequently during periods of heavy rain or melting
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snow. Underground fuel tanks shall be checked more frequently when the water table is high, and
during periods of excessive rain or melting snow.

5.10.2.1 Corrosivesintanks. Ininstances where water bottoms in storage tanks cannot
be completely removed, the water layer shall be checked monthly for the presence of hydrogen
sulfide which sometimes forms as a result of bacterial action on sulfates present in the water (see
test method 1020 in this standard). Hydrogen sulfide is corrosive and will cause the product to
fail the copper strip corrosion requirement of the specification.

5.10.2.2 Tank water check frequency. Water checks shall be made daily on issue tanks
and weekly on static tanks or each time atank is gauged, whichever occursfirst. When water is
found, it shall be drained as soon as possible.

5.10.3 Storage tanks and piping.

5.10.3.1 Storage of similar products. Storage tanks should continue in one type fuel to
the extent practicable. The contents of receiving storage tanks shall always be identified before
the receipt of fresh product

5.10.3.2 Changing product in a storage tank. When storage tanks are changed from one
type of fuel to another, tanks shall be inspected and cleaned if required and re-inspected to ensure
elimination of excessive rust or sludge. See MIL-STD-457 for instruction on this subject.

5.10.3.3 Product cargo check for quality. To the extent practical, cargoes shall be
discharged into a single, low-innage, shore tank. After discharging and checking for quality,
identical products may be combined in common tankage. Gasoline storage tanks shall be kept as
full as possible to minimize evaporation losses. These losses are excessive in partially filled cone
roof tanks during extended storage. The probable need for low innage storage tanks for another
product or contaminated cargo shall be kept in mind.

5.10.3.4 Segregation of product. Grades of product shall be segregated from one
another, and, whenever feasible, all issues made through a segregated system. Segregation of
different grades and products shall be by some positive means such as a blank flange, spectacle
plate, spool piece, double valve with open drain, or double block-and-bleed valve. Segregation by
asingle valve is not sufficient.

5.10.3.5 Leaking valve contamination. To minimize the danger of contamination from
leaking valves, one of the following precautions is recommended:

a. Use of blank flanges between valves.
b. Removal of a section of pipe between two valves.

c. Introduction of a bleeder valve (normally open) between two valves. A catch basin
(drip pan) shall be placed under the bleed valve and monitored on a established schedule to
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detect leaks. Failure to perform this inspection may result in oil overflowing the catch basin
creating an environmentally unsafe condition.

5.10.3.6 Tank protective treatment. Before any internal protective treatment is applied to
any tankage (e.g.: coating), approval of the responsible technical authority is required.

5.10.3.7 ldentification of piping system. Piping systems shall be marked to clearly
identify the grade of a product being carried. These markings shall be placed adjacent to all
operating accessories such a valves, pumps, regulators and manifolds. MIL-HDBK-161 provides
guidance on color markings and titles. In NATO countries, the NATO code numbers for the
product grade shall be included in the marking or identification system.

5.10.3.8 Settling time in tank. Maximum possible settling times prior to sampling shall be
allowed in bulk tanks after fresh stocks have been added,. in order to alow reasonable settlement
of water and solids. A minimum tank settling period of six hoursis required for all aviation fuels,
automotive gasolines, and diesal fuels. This settling period is not necessary when fuel handling
system cleanliness has been assured by design to eliminate the ingestion or generation of corrosion
products or contaminants, and when transfers to the system are made through properly monitored
filter apparatus. At least 24 hours settling time for heavy product such asresidua fuelsis
advisable. I1n addition to the foregoing, the product shall be subjected to visual or quality tests
prior to issue for use. Local or owning-Service directives may direct settling time before issue
from storage tanks.

5.10.4 Control of static electricity (aviation turbine fuels). The following are certain
hazards and precautions emphasized in the handling of aviation turbine fuel:

a. Infilling any empty tank, the initial fuel flow rate shall not exceed three feet (one
meter) per second through a receiving line until the roof of afloating-roof tank is afloat, or a
minimum of three feet /one meter above the level of the tank filling line isreached. (see5.11.7.2)

b. Adgitation of the fuel surface and air, and entrainment of air and water in fuel shal be
avoided.

c. Thefuel stream into storage tanks shall be horizontal rather than toward the bottom of
the tank.

d. NFPA 77 statesthat removal of outer garments is particularly dangerous in work areas
where there may be flammable or explosive atmospheres that are ignitable with low electrical
energy. Because some materials exhibit static phenomena, especially under low humidity
conditions, the outer garments used in these areas shall be suitable for the work area.

e. The sampling device shall always be bonded to the tank before the sampling hatch is
opened.

31



MIL-STD-3004

f. Personnel shall wait a minimum of thirty (30) minutes after receipts of any type of fuel,
to allow electrostatic charges to dissipate before gauging.

5.10.5 Filtration. Filtration equipment of a proper type shall be a part of some fuel
handling systems (see Table XXVII1). The equipment shall be inspected for condition and
performance capability in accordance with operations and maintenance manuals. The location of
this equipment is to be in accordance with civil engineering design criteria. 1n commercial
installations, the requirements for any maintenance of this equipment are to be consistent with the
terms of the contract. Filter/separators generate static electricity. Their location in the system
shall permit a 30-second relaxation time in product travel between the filtration equipment and
receiving containers. Note: the 30-second relaxation time applies only to systems designed for
fuel with out SDA. Systems designed to deliver fuel with 50 ppm or greater concentration of
SDA need not comply with the 30-second relaxation time.

5.10.6 Internal preservation. If any fuel equipment or facility is likely to be out of service
for four months or more, then pumps, fans, and motors, etc., shall be given adequate protection
either in place, or by transfer or storage. Tanks shall be isolated, cleaned, dried, and sealed.
Water-displacing fluids shall not be used for the internal protection of aviation fuel tanks, as they
are difficult to remove completely and they affect the water reaction property of the fuel.
However, such fluids may be used as directed for tanks used for other products.

5.10.7 Dispensing from curbside pumps. The provision for bulk storage tanks are
applicable except for conditions outlined in 5.10.2.1.

5.10.8 Deterioration of a product. Characteristics of petroleum products change as the
product ages, and the change may be accelerated by storage conditions. The degree of
deterioration can be determined only by laboratory testing, which shall be accomplished
periodicaly as set forthin Table IX.

5.10.9 Sources of contamination.

5.10.9.1 Inadvertent mixtures. The principle sources of bulk product contamination are:
carelessness in making line connections; error in valve operation during transfer of bulk products;
use of contaminated tanks; incomplete cleaning or flushing of product lines; leakage between
compartments of atanker or through partially closed or defective valves. Consequently, every
precaution shall be exercised to prevent the inadvertent mixing of different grades of product as
well as contaminating the product with foreign materials like water and sediment. Mixture of
products can often be detected by changes in appearance, color, gravity, or odor. Laboratory
analysis will detect mixtures when not visually detectable. See 5.19 and 5.20 for sources of
contamination.

5.10.9.2 Handling personnel. Contamination may also result from accident, inability or
failure to follow prescribed procedures, carelessness, or sabotage. Proper identification and strict
control of the entire handling and dispensing system shall be maintained to minimize
contamination at bulk storage terminal and user activities.
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5.10.9.3 Rubber surfaceto fuel. Refersto characteristics of elastomeric or rubber
compounds to change during exposure to fuel. Seal swelling, an interaction between the fuel
media and elastomer materials, is desirable (to a point) as a means to prevent leakage.

5.10.9.4 Container sedlant. Fuel containers with bullet hole sealing properties may be
particularly hazardous if the fuel should penetrate to the sealing media. Long hose lines shall not
be kept full of product. The initial throughput of a hose system equal to the volume of the hose
shall be checked for excessive contamination. Extra precautions shall be taken to clean the system
or containersif it has been used to store or transport diesel fuel or other lightly inhibited material,
such as commercial motor gasolines.

5.10.10 Identification of transfers. Identification shall be made on all product transfers.
Testing shall be conducted on al product transfers except for transfers of approved stocks from
fully segregated systems pipeline, tank car, or truck, and provided that no grade change is
involved. Details of sampling and testing requirements are shown in Table IX.

5.11 Shipments by tankers and fleet oilers. This section covers pre-loading and loading
procedures for tankers and fleet oilers. Those procedures for barges and refueling craft are
covered in 5.12. Post loading of tankers and bargesis addressed in 5.13.

5.11.1. Filtering requirements. Fuel and lubricant deliveries from fleet replenishment
vessels shall be filtered according to filtration standards for the particular product involved, unless
these filtration requirements are waived by the receiving ship. Replenishment vessels shall aways
take action to remove water from their cargoes.

5.11.2. Certifying statements. Statements of quantity and quality shall accompany all
shipments. The DD Form 250-1 is prepared under the supervision of the cognizant Government
QSR to cover marine petroleum shipments and receipts of Government inspected products.

5.11.3 VessH regjection/delay. For MSC-controlled vessels — The QSR shall report to the
cognizant DFR/ DFO, DESC-BI, and MSC on vessdl rejection or delays in loading operations.
Include pertinent details, including length of delay anticipated for tank cleaning, and product
availability. For CONUS locations, telephone MSC Washington, D.C. at 202-685-3121 (FAX:
202-685-5362). All calls shall be confirmed by message to Commanding Officer, MSC
(COMSC), Washington DC with the local MSC representative and DESC as information
addresses. For locations outside CONUS, a priority message shall be dispatched to COMSC,
Washington, DC, with the same information addresses as for CONUS. Rejection or delays shall
be well documented including dates, times, circumstances, personnel, discussion, etc. They shall
be detailed on the DD-250-1 and supporting documentation. Records of these cargoes shall be
kept, as often these cases do not come to trial for years.

5.11.4 Tanker inspection policy for MSC vessels. The following applies to vessel
cleaning, gas freeing, inspecting, and quantity variations between the Military Sealift Command
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(MSC) and DESC. It applies only to MSC controlled tankers. Table XXIV isonly for guidance
for inspection of MSC vessels.

5.11.4.1 Responshility. Tanker owners/operators are responsible for providing vessels
suitable to load and deliver the intended cargo, and determining the need-to-clean vessel cargo
tanks, based on monitoring vessel cargo history and the cargo to be loaded. The process for
monitoring cargo history and identifying when vessel cargo tanks will require cleaning will be
developed by tanker owners/operators for each vessel. Copies of the DD Form 250-1, including
test reports, shall be forwarded to vessels by the loading quality representative, should early
departure preclude obtaining a copy.

5.11.4.2 Required cargo cleaning. MSC vessel cargo tanks shall be cleaned whenever the
following conditions exist (exceptions to these requirements shall be coordinated with DESC-BQ
prior to the proposed cargo loading):

a. The vessal cargo tanks held ballast between the prior cargo discharge and the
scheduled follow-on cargo.

b. The cargo to be loaded is JP-5, and the previous cargo was other than JP-5.
c. The cargo to be loaded is JP-5, JP-8, and the previous cargo was F-76.
d. Theinitial loading of a spot charter.

e. The vessal has been in dry dock, or repairs have been performed on the cargo tanks.
5.11.4.3 Inspection requirements. Any party may request inspection, given proper
notification to MSC. When inspection is requested by DCMC quality representatives, the request
shall be forwarded by MSC to the cognizant quality representative’ s office and DESC-BQ. This

notification shall be done prior to the intended cargo, with adequate time to allow for quality

representatives to be present for an internal tank inspection. Otherwise, no inspection will be
performed by DESC.

5.11.4.4 Suitability to load. Vessels should arrive at the required port ready to load the
intended cargo. Vessels shall certify the cargo tanks are suitable for loading the intended cargo by
including this statement in the Notice of Readiness: “all compartments, lines, and pumps to be
used are suitable for loading and delivering the intended cargo.” Vessels shal also provide the
quality representative with soundings of product / water onboard, and validated onboard
guantities (OBQ) prior to loading.

5.11.4.5 Quantity variation. Investigations shal be conducted by MSC and DESC
Quiality personnel for variations exceeding the following (shore-to-shore, loading to final
destination): 0.2% for cargoes not requiring cleaning, gas-freeing, drop/strip; 0.3% for cargoes
requiring drop/strip; 0.5% for cargoes requiring gas-freeing and cleaning. The Manual of
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Petroleum Measurement Standard, Chapter 17.5, Guidelines for Cargo Analysis and
Reconciliation, shall be used.

5.11.4.6 Responshility for off-specification cargo. Tanker owner/operators are
responsible for off-specification product cargoes, when the vessel isidentified at fault. The
Tanker owner /operator shall be given the opportunity to secure the services of an independent
petroleum surveyor in the event a discrepancy would be suspected or identified. A representative
sample taken at the custody transfer point shall be used to determine source of contamination

5.11.5 Pre-loading inspection of tankers and fleet oilers. The following actions shall be
taken prior to approving tankers or fleet oilers for loading:

5.11.5.1 Vessd ingpection. When vessel inspection is required (see above for Tanker
inspection policy for MSC vessels), the QSR shall assure vessel conditioning has been performed
in accordance with Table X X1V and be sure tanks are vapor free and a fresh air pack is available
before entering tanks.

5.11.5.2 Vesseal tank inspection. When requested to perform inspection a QSR shall
personally enter and inspect the vessal’s cargo tanks prior to loading to determine suitability for
loading. Check systems and lines to assure they are drained and properly isolated, seal overboard
discharge, sea suction, and isolation valves with serially numbered seals provided by the
contractor. All seal numbers shall be recorded on the shipping documents. In cases of multi-port
loadings, the QSR at the initial loading port is responsible for physically inspecting vessel
compartments. Consequently, the QSRs at subsequent loading ports shall not enter any cargo
tanks. Where possible, empty tanks shall be visually inspected from the deck. All cargo tanks
shall be ullaged and sampled, and samples shall be retained. Where cargo tanks have been
partialy filled at a previous loading point and are to be topped off, the product previously loaded
shall be ullaged, sampled, and tested to the extent deemed necessary for conformance to the
applicable specification prior to topping off. Other cargo tanks which have been loaded at a
previous port shall be ullaged and sampled and samples held in the event loading difficulties result
in commingling of products. (NOTE: This does not apply to tanks containing JP-7 / JPTS.)

5.11.5.3 Vessd tank / internal rust test. When considered necessary, and where safety
precautions permit, the inspector will require that samples of the rust be taken from selected cargo
tanks and tested with the product to be loaded or with similar solvent, to determine the effect
upon the corrosiveness and gum characteristics of the product. The rust shall be pulverized and
added to a sample of the product to be loaded, or to a similar product, in proportions of 5 t010
grams of rust per 100 mL of the liquid. After shaking the mixture vigorously for at least one
minute, it shall be filtered free of rust and tested for color, corrosion and residue.

5.11.5.4 Vessal loading plans. Loading plans shall be reviewed to determine their
suitahility, giving consideration to bulkheads, lines, tank capacities, and ship’strim. In the case of
split cargoes, the inspector shall ensure the vessel is physically suitable for handling two or
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more grades of product simultaneously without contamination. The QSR shall ensure all
bulkheads are secure and the vessel has double valve separation or line blanks. If valves are used,
such valves shall be lashed and sealed in proper position against misuse. Initial and normal
pumping rates shall be agreed upon before starting. If differences cannot be resolved locally, they
shall be referred to MSC. Prior to loading, all water shall be removed from the vessel pipelines
and cargo tanks.

5.11.5.5 Multi-port inspection. When avessdl is scheduled for a multi-port loading, the
inspector at the first loading point shall inspect, if practical, al of the ship’s cargo tanks to
determine their suitability for the scheduled product. The vessel shall not be approved for loading
part of the cargo unless all cargo tanks are considered suitable for the respective products.
Inspectors at the subsequent loading point(s) shall be advised by appropriate means of the results
of the previous tank inspections. This does not preclude rejection by inspectors at subsequent
loading pointsif conditions warrant such action.

5.11.5.6 Quality and quantity determination. Vessel movements shall not be expedited at
the expense of quality and quantity determinations, regardless of pressure or protests. Full
support shall be given the QSR for reasonable actions taken to assure quality and quantity.

5.11.6 Pre-loading procedures.

a. Assure sampling, testing, and approval of shore tank prior to loading aboard the vessel
(see Table IX).

b. Review the cargo layout and loading plan. The inspector and the master of the vessel
(or his designated representative) shall concur on the cargo layout and loading plan.

c. Inspection (to include checking the vessal’slog on nature of previous cargoes and the
vessel’s condition: leaks, previous rejections and excessive delays, for instance) and approval or
rejection of the vessel cargo tanks. These procedures shall be applied to barges and refueling
craft to the extent possible.

d. Check loading lines to determine they are properly isolated and contain no product
detrimental to the cargo.

e. Assureloading lines are full. Obtain opening and closing shore tank gauges, and
opening and closing meter readings (when used).

f. Determine the position of the swing line in the shore tank (where applicable) and setting
to prevent loading of any free water or sudge from the tank bottom. Water shall be drawn from
the tank bottom through the water draw-off if it is anticipated there is any possibility of loading
with the cargo.
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g. Assure sea suction and overboard discharge valves are closed and sealed prior to
loading. In the case of split cargoes, those valves essential to cargo isolation shall be sealed with
seridly numbered seals and their numbers recorded on shipping documents.

f. Assureall parties are aware of sampling procedures for “first-ins’, prior to
commencing. Check cargo first-in and line samples analyses to verify quality of product moving
to the vessal.

0. Assure sampling and testing of vessel’s cargo tanks during and after loading (see Table
1X).

5.11.7 Loading inspection of tankers and fleet oilers. Product quality and isolation shall
be assured in shore tanks and al lines used in loading. The line fill, approximately 2,000 to 5,000
barrels, shal first be pumped into one cargo tank in the vessel. Request the ship’s officer to
switch from this tank to other tank(s) and continue loading. A sample shall be drawn (after a 30-
minute wait) from the first tank and tests performed to determine if the quality of the product
being loaded is satisfactory. Further sampling and testing shall be conducted to the extent
necessary by the inspector. If at any time during loading there is an indication of contamination,
the loading shall be stopped until the cause and extent of the contamination has been determined.
When loading aviation turbine fuel or kerosene, loading procedures (from COMSCINST 3121.3)
shall be as follows:

5.11.7.1 Lines. If the vessel does not have segregated ballast, al lines shall be dropped
and water removed from cargo tanks.

5.11.7.2 Loading rates. Initial loading shall be at arate not in excess of three feet / one
meter per second (about 1,500 barrels per hour through a 12-inch lines) through loading lines into
the cargo tanks until the discharge outlet has been covered by at least three feet of the product.
(Linear loading rates can be determined by the equation BPH= D?*10.49, where BPH is Barrels
per Hour, D isthe diameter of the pipeline in inches, and 10.49 is a factor multiplied to obtain
BPH). Thereafter, the normal loading rate may be resumed. The loading rate of three feet per
second appliesto the flow into each tank. The total loading rate shall not exceed the sum of the
allowable rates for the individual tanks being filled. If there is evidence of turbulence or splashing
of the product in a cargo tank after the discharge outlet is covered by the specified three feet of
product, the reduced loading rate shall be continued until turbulence ceases.

5.11.7.3 Thirty minute wait. Ullages, water soundings, temperatures, and samples,
including the first-in samples, shall not be taken from any cargo tank until at least 30 minutes after
flow into the tank has ceased. In the meantime, loading of other tanks may proceed.

5.12 Shipments by barges and refueling craft. This section covers pre-loading and
loading procedures for barges and refueling craft. Those procedures for tankers and fleet oilers
are covered in 5.11. Post loading procedures for tankers and bargesis addressed in 5.13.

5.12.1 Pre-loading and loading inspection. Precautions and procedures outlined in
5.11.5, 5.11.6, and 5.11.7 are applicable to barges and refueling craft to the extent possible,
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except rust samples shall be taken only if the last cargo carried indicates this action to be
necessary and can be taken under safe condition.

5.12.2 Product conversions. Table XXV covers conversion from one product to another.

5.12.3 Inspection procedures for cargoes. Key operationsin loading of barges, and
refueling craft include the following:

a. Sampling, testing, and approving shore contents prior to loading aboard the vessel (see
Table IX).

b. Checking the cargo layout and loading plan. The inspector and the master of the vessel
(or his designated representative) shall concur on the cargo layout and loading plan.

c. Inspection (including checking the vessel’ s log on nature of previous cargoes and leaks,
for instance) and approving or regjecting the vessel and individual cargo tanks. Prior to loading
aviation turbine fuels, vessels shall have the tanks receiving the product stripped and mucked to
remove residual contaminants and moisture. These procedures shal be applied to barges (over
30,000 barrels size) and refueling craft to the maximum extent possible.

d. Checking loading linesto determine that they are properly isolated and contain no
product detrimental to the cargo.

e. Ensuring lines are full. Obtaining opening and closing shore tank gauges. Obtaining
opening and closing meter readings where necessary.

f. Determining the position of the swing line in the shore tank, where applicable, and
setting it at a position to prevent loading of any free water or dudge from the tank bottom. Water
shall be drawn from the tank bottom through the water draw-off if it is anticipated there is any
possibility of loading with the cargo.

g. Closing and sealing sea suction and overboard discharge valves prior to loading. Inthe
case of split cargoes, those valves essential to cargo isolation shall be sealed with serially
numbered seals and their numbers recorded on shipping documents.

h. Checking/analyzing first-in and line samples to verify quality of product moving to the
vessel.

J. Sampling and testing of contents of vessel’s cargo tanks during and after loading (see
Table IX).

5.13 Pogt loading - tankers and barges. This section covers post loading of tankers and
barges. Procedures for pre-loading and loading of tankers and fleet oilersarein 5.11. Those
procedures for barges and refueling craft are covered in 5.12.
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5.13.1 Vessel samples. QSR shall witness sampling of vessel cargo tanks. The QSR shall
monitor cargo tank gauging and temperature determination, and water cuts as time permits. |If
possible, water shall be stripped ashore before tanker isreleased. Failing this, advise the master to
strip water out of the cargo tanks into vessel slop tanks.

5.13.2 Determination of quantity. QSR shall witness shore tank gauging (opening and
closing). Determine shore and vessel net quantities, and ship/shore losses or gains.

5.13.3 Ingpection documents covering tanker and barge loading. QSR shall assure
completion of the required inspection documents DD Form 250-1, Tanker/Barge Loading Report,
Continuation Sheet, ullage or innage report, and such other documents as may be required. If the
product is loaded from more than one tank, list the tests applicable to each tank in separate
columns headed by the tank number. The date the material in each tank was approved and
quantity loaded from each tank shal be indicted in the appropriate column. The QSR may require
additional testing if the situation so warrants. Assure distribution of these documents is made
according to DFARS,.

5.14 Shipments by tank cars and tank trucks.

5.14.1 Tank truck service/ conversion. Tank cars and tank trucks shall be continuously
kept in the same grade of service to minimize the possibility of contamination. If thisis
impracticable, each vehicle shall be processed for a change in grade in accordance with Table
XXI111 of this standard, except as outlined in the conversion policy outlined below.

5.14.2 Tank truck conversion policy. The following policy isin effect concerning
cleaning requirements of commercia tank trucks when switching from gasoline to turbine fuels.
Tank trucks are required to be steam cleaned after carrying gasoline and prior to carrying jet fuel.
DFRs commanders may approve exceptions to this policy for JP-8, provided: the transportation
officer will identify the need for tank trucks - without cleaning as required by this standard -
loading out of a specific facility to accomplish the mission. (Note: each facility shall be a separate
request and a separate evaluation. Facilities shall not be combined in thisinstance.) The
transportation officer shall then forward arequest for exception to the region commander,
identifying: the need not to clean tank trucks; the risks to product quality; and the procedures to
be established to abide by the requirements cited below. A complete file should be kept at the
region facility for which an exception has been requested. As a minimum the file should include:
identification of the facility, the initial request by the transportation officer, identification of
quality controls to be in place; approval or disapproval by the region commander, and the
collected data. Exceptions for each facility shal be re-certified by each new commander,
transportation officer, and quality manager after initial implementation. All problems with
customer rejection of product, or at the facility with off-specification product, shall be reported to
DESC-BQ. Exceptions shall be curtailed any time loss of quality control isindicated. (Note: this
does not apply to JP-5.)

5.14.2.1 Exception/quality data. As outlined above, the following data should be
collected as part of any exception concerning cleaning requirements switching from gasoline to
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turbine fuels. The following data shall be collected and requirements met for each DFSP for
which an exception is requested:

a. The JP-8 received at the DFSP shall have sufficient headroom difference between the
minimum JP-8 specification requirement and actual flash point in the issue tank so that some
product degradation can betolerated. The DFSP issue tank shall have a minimum 10°C
headroom above the specification or equal to or greater than 48°C (118 °F).

b. DFSP personnel shall examine each tank truck previously carrying gasoline to
determine if it has been drained and dried. There are no exceptionsto adrained and dried truck
after it has carried gasoline.

c. Test atruck composite for density and flash point prior to release of the truck. DFSPs
shall collect and monitor flash point data.

d. Regardless of headroom, only minus 5 °C of degradation shall be tolerated at the DFSP
level. Results beyond this shall require DFSP personnel to identify the cause of the degradation
(e.g., gasoline remaining in the manifold/piping) and discuss with the tank trucking company
methods to preclude recurrence. Failure to correct the situation would require the steam cleaning
requirement to be reinstated.

e. Asa precautionary measure, the DFSP shall submit tank truck composite samples for
B-1 plus JFTOT testing every 30 days for the first three months. Barring any problems, samples
shall then be continued quarterly for the first year, and then tested as deemed necessary by the
QSR. Thisisa precaution against interactions with new reformulated gasolines, or any possible
contamination picked up during transport of JP-8.

5.14.3 Tank truck loading.

5.14.3.1 Safety. Appropriate safety measures shall be taken during loading and unloading
operations. Blanking caps shall be fitted to all filling and discharge connections not in use.

5.14.3.2 Loading line. Prior to loading, the contents of the source tank and the loading
lineto the fill rack shall be checked in accordance with Table IX.

5.14.3.3 Procedures at the loading rack. Upon arrival at the loading rack, tank cars or
tank trucks shall be inspected for mechanical condition and suitability to transport the product.
Dome covers shall be opened, bottom outlet caps on tank cars removed, and the bottom outlet
valves fully opened. Thiswill allow residues from previous cargoes to drain completely into a
suitable container. The outlet valves shall be inspected. If found defective, they shall be repaired
or replaced prior to loading.

5.14.3.4 NATO codes. In NATO countries, wherever possible, the vehicle should be
clearly marked with the NATO code numbers of the product being carried.
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5.14.3.5 Gaskets and hose connections. Care shall be taken to ensure gaskets and hose
connections are maintained in good condition so fill and discharge connections will be air and
fluid tight.

5.14.3.6 Vehicle tank cleanliness. Each tank car or tank truck shall be inspected for
cleanliness and suitahility to receive product. Interiors, including domes, shall be free from loose
rust, scale, or dirt, and shall be dry (water-free) prior to loading.

5.14.3.7 Product freefall. For top-loading facilities, care shall be taken to prevent fuels
other than residuals from free falling or splashing during loading operations by inserting the
discharge hose or loading arm fill pipe to the bottom of the tank. Thefill rate shall be Sow until
hose or fill pipe is covered by six inches of product. Prior to loading, particular attention shall be
given to the outlet and safety valves to ensure they are properly seated and in operable condition.

5.14.3.8 Recording test results. The contents of each tank car and tank truck shall be
sampled for the check tests (Table 1X) upon completion of loading. Test results shall be recorded
and retained for one year. Retained samples of the truck/car loading shall be held until product
has been received and tested by the using facility.

5.14.3.9 Sedling. Domes and/or unloading valves in the case of tank cars, and all
openings in the case of tank truck loadings, shall be secured and sealed with serialy numbered
seals immediately after filling. Serially numbered seals and the API gravity at 60 °F or density at
15 °C shall be noted on shipping documents.

5.14.3.10 Placarding. Tank cars and tank trucks shall be properly placarded, identifying
cargo being carried prior to departure from the loading facility.

5.15 Shipments by pipelines. This section appliesto al movements of product belonging
to, or to be accepted by, the Government, except movements of Contractor-owned product where
quality is verified after receipt at aterminal, and prior to delivery to the Government. The
movement of petroleum products via multi-product pipelines presents many problemsin the
control of quality, and the operation requires close surveillance. This section furnishes guidance
related to quality of petroleum products shipped in pipelines

5.15.1 Tariffsand agreements. Carriers' tariffs outline the normal responsibilities of the
pipeline company. Supplementa agreements are usually entered into between the Government
and the carriers, which further elaborate on the extent of the carriers' responsibilities. Copies of
these agreements shall be made available to cognizant quality assurance and quality surveillance
offices by either the Defense Fuel Region or prime contractors as applicable. These documents
shall be reviewed by the QSRs concerned, and the provisions used thereof shall be used in product
quality surveillance.

5.15.2 Laboratory testing. Fuel shall be tested in accordance with Table I X and the
appropriate Table X-XXII before entry into and after discharge from a pipeline. For pipelines
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carrying aviation turbine fuels and automotive gasoline, laboratory facilities shall be made
available to perform identification tests on products at terminals along the pipeline system.

5.15.3 Markings. Single and multi-product pipelines, pumps, and valves shall be marked
to clearly identify the grade of a product being carried. MIL-HDBK-161 provides guidance on
color markings and titles.

5.15.4 Identification test. When products are transferred through a multi-product
pipeline, identification tests are required in accordance with Table IX.

5.15.5 Multi-product pipelines. Pipelines are to be used wherever possible for one grade
of fuel only. However, multi-product pipelines are often used between bulk terminals.

5.15.5.1 Product identification. The product entering a multi-product pipeline or
discharging from it shall be identified by a flag or sign on the connections to the multi-product
pipeline.

5.15.5.2 Pumping time. Pumping shall normally be continuous until cutoff of product has
been made.

5.15.5.3 Pipeline transfer velocity. Product velocities in pipelines shall be maintained to
minimize mixing of product.

5.15.5.4 Segregation during transfer. Preferred procedures for segregating products
during movement are shown in their order, following:

a. Turbulent flow without plugs between products.
b. Hydrocarbon plug between products or grades.
c. Mechanical plugs (batching balls) between products or grades.

d. Disposal of Water-Mixed Product. Provision shall be made for removal and disposal
of mixed product and water.

5.15.6 Terminal, depot and base system.

5.15.6.1 Product compatibility. Before the pipeline transfer is started, it shall be
determined whether the product in the line (line fill) is the same product or can be included in the
transfer.

5.15.6.2 Cleaning of pipelines. Incomplete flushing or cleaning of multi-product pipelines
is a potential source of contamination.
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5.15.6.3 Valve and pipeline control. Proper blinding off of connecting lines and correct
valve control during transfer will minimize the possibilities of pipeline contamination.

5.15.7 Cross country system.

5.15.7.1 Turbulent flow. The maintenance of turbulent flow during multi-product
movements and a packed line when shipments are static is mandatory to ensure a minimum of
transmix.

5.15.7.2 Batch cuts and segregation. Both improper batch cuts and product segregation
are potential sources of contamination.

5.15.7.3 Contaminated pipeline shipment. Rust contamination during pipeline shipments
can result from inadequate corrosion inhibition or scraping of the pipeline.

5.15.7.4 Systemisolation. Isolation of the system from all interconnecting lines by
suitable blinds or two block valves with an open bleeder valve between will minimize the
possibility of product contamination.

5.15.8 Common transfer lines and pumps for fuels.

5.15.8.1 Preferred method. It is preferable to utilize separate pipelines, valves, and
pumps for each type and grade of fuel to maintain the quality of liquid fuels.

5.15.8.2 Use of water displacement. Except where approved hydraulically operated
water displacement systems are employed, displacement by water is not recommended.

5.15.8.3 References. Detailed information on the operation, maintenance, and inspection
of facilities used in dispensing and storing fuels may be found in appropriate departmental
directives and manuals.

5.15.9 Segregation. The segregation of product in military multi-product pipelinesis
accomplished by maintaining turbulent flow, or use of a batching plug, or buffer batch of a
suitable hydrocarbon. During movements with turbulent flow, constant surveillance shall be
maintained to ensure minimum flow rates required for turbulent flow in the line are exceeded.
Even though commingling occurs under all condition at the interface between products, the object
isto control the length of the transmix and ensure its proper disposition. The resultant transmix
will vary in amount with factors like pumping rate, distance, contour of the line, line pressure, and
number of pumping stations. Cuts into terminal storage shall be made in accordance with Tables
XXV and XXVI. If this schedule cannot be followed because of operational requirements or
limited capacities of aterminal, cuts shall be made in a manner ensuring delivery of a specification
product to the consumer. No other product shall be commingled with grades JP-5, JP-8, and
aviation gasoline (all grades).
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5.15.10 Corrosion control. Fuels transported by pipeline are subject to contamination by
rust, sediment (solids), water, and surfactants. Periodic checks shall be made to determine the
extent of internal deterioration of the pipelines.

5.15.10.1 Determination of sediment (solids). An increase in solids content in petroleum
products while enroute through a system indicates rust buildup in the system. Particulate buildup
is also the result of insoluble agglomerates formed from fuel oxidation processes. The amount of
solids may be determined by ASTM D 2276, D1796, or D5452 as applicable. Solids content of
product samples taken at the shipping and receiving points, or at periodic intervals at the receiving
point, will provide data for comparison.

5.15.10.2 Corrosion inhibitors. Fuel for military aircraft and ground vehicles may contain
approved corrosion inhibitors to reduce corrosion of the pipeline and handling systems.
Corrosion inhibitor also enhances fuel lubricity which is required at some aircraft components.
All aviation turbine fuel will normally be supplied by the manufacturer with a corrosion inhibitor.
It is permissible to inject approved oil soluble corrosion inhibitors into aviation turbine fuel being
moved by pipeline whenever necessary, to effectively control pipeline corrosion, subject to the
limitation indicated in 5.15.10.4. To ensure proper protection, the inhibitor effectiveness shal be
checked at various points along the line. This can be accomplished by a visual inspection of the
steel coupons that have been installed in the fuel stream in the pipeline, or by determining metal
loss by change in weight of the specimens (see test method 1000 of this standard for rating level).
Another method is making a visual inspection of steel rods or strips that have been used in specific
laboratory tests on fuels taken from the pipeline (see test method 1000 of this standard).

5.15.10.3 Pressuredrop. A gradual reduction in product flow rates, while maintaining a
constant pumping pressure, can be caused by increased internal corrosion in the pipeline system.
A continued increase in pumping pressures to maintain normal product delivery rates may also be
indicative of internal corrosion buildup. Such evidence shall be brought to the attention of the
responsible authorities.

5.15.10.4 Additive concentration. Inthe event corrosion inhibitor shall be added, only
those inhibitors listed in the current qualified products list for MIL-PRF-25017 and approved for
that product shall be permitted. Care shall be taken to ensure approved concentration in the
product is not exceeded. Excessive inhibitor will lower the water separation rating. Only
corrosion inhibitorslisted in STANAG 3390 are approved for use in the NATO pipeline system.

5.15.11 Quality surveillance procedures. QSRs should:

a. Assure productsto be tendered to the pipeline conform to the applicable specification
or standard.

b. Maintain surveillance over the pipeline operations during the transfer to another carrier
and at key pointsin the system during the movement of tenders. Examine records of pumping
rates, progress of tenders, extent of transmix, gravity, and color determinations.
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c. Witness the cutting of tenders or batches into pipeline receiving tanks. In emergency
circumstances where witnessing batch cuts is impossible, a review of the product change record
shall be made when the sampling and testing of the receiving tank is witnessed.

d. Verify the quality of product in pipeline receiving tankage after receipt of the tender or
batch. Select the identification tests to be performed for verification of product quality (See Table
1X).

e. Maintain familiarity with procedures used to protect or condition the pipeline interiors.

f. Evauate, where necessary, the characteristics of the transmix to determine its
disposition. The procedures for this evaluation, a suitable form for recording data, and sample of
the calculations involved are shown in the product change record form (Table XXV1).

5.16 Sampling. All samples shall be taken in accordance with ANSI Z1.4 and the MPMS,
Chapter 8, Section 1, Sampling of Petroleum and Petroleum Products, and Section 2, Automatic
Sampling of Petroleum and Petroleum Products, or as prescribed by product specification or
contract requirements.

5.16.1 Precautions. The precautions required to ensure a representative sample are many
and depend on type of product being sampled, the type of container from which it is drawn, and
the sampling procedures employed. Each procedure is suitable for sampling a specific product
under definite storage, transportation, and container conditions.

5.16.2 Personnel conducting sampling. Because improperly taken samples can
completely invalidate a test, only trained and experienced personnel shall be assigned to sample
the products. This cannot be overstressed: No amount of laboratory work will give reliable data
on aproduct if the sample is not a true representation of that product.

5.16.3 Responsibility. This standard shall in no way alter any assigned responsibility of
the various activities outside the continental United States for submitting special samplesto a
designated laboratory or as directed by cognizant headquarters.

5.16.4 Types of samples. A sampleis a portion of fuel taken which represents that entire
batch or delivery. The various types of samples follow:

5.16.4.1 All level sample. One obtained by submerging a closed sampler to a point as
near as possible to the draw off level, then opening the sampler and raising it at such arate that it
is about 75 percent full asit emerges from the liquid.

5.16.4.2 Upper sample. One taken from the middle of the upper third of the tank
contents.

5.16.4.3 Middle sample. One taken at the middie height of the tank contents.
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5.16.4.4 Lower sample. One taken at the middle point of the lower third of the tank
contents.

5.16.4.5 Top sample. One taken six inches below the top surface of the tank contents.
5.16.4.6 Drain sample. One taken from the draw off or discharge valve.
5.16.4.7 Bottom sample. One taken on the bottom surface of the tank, container, or

pipeline at its lowest point. The drain and bottom samples are usually obtained to check for
water, dudge, scale, or other contaminants.

5.16.4.8 Single Tank Composite Sample. A blend of the upper, middle, and lower
samples of the tank contents. The portion of the sample quantity to be taken at each level varies
according to the type of tank and shall be determined by MPMS, Chapter 8.

5.16.4.9 Conveyance composite sample. A blend of individual al-level samples from
each compartment of the ship, barge, or carrier, which contains the same grade of product in
proportion to the volume of product in each compartment.

5.16.4.10 Outlet (suction) sample. One obtained at the level of the tank outlet.

5.16.4.11 Automatic sample. A sample obtained from a pipeline conveying the product in
such a manner asto give a representative average of the stream throughout the period of transit.

5.16.4.12 Mixed sample. One obtained by mixing or vigoroudly stirring the contents of
the original container, and then pouring out or drawing off the quantity desired.

5.16.4.13 Tube or thief sample. One obtained with a sampling tube or special thief, either
asacore or spot sample, from a specified point in the container.

5.16.4.14 Batch/lot samples. One obtained from a collection of units of packaged
products.

5.16.5 Taking of samples. A test logbook should be maintained for all samples tested.

5.16.5.1 Sampling apparatus, containers, and procedures. Warning - all safety
instructions shall be strictly observed!

a. Approved type sampler containers shall be used as specified by ASTM, API,
Department of Transportation or International Civil Aviation Organization. Samples of aviation
fuel submitted specifically for water and sediment determinations shall always be collected in clear
glass bottles and protected from exposure to sunlight.

46



MIL-STD-3004

b. All sampling apparatus and containers shall be thoroughly clean and dry, and special
care shall be taken so no lint or fibrous material remainsin or on them. Apparatus and containers
shall be rinsed with a portion of the product being sampled to ensure the sample is not
contaminated with the previous material unless otherwise specified in the test procedures. When
preparing the sampling container, all rinse shall not be re-entered back into the storage tank.
Coated cans that have been presoaked with a product are preferred when sampling for water
reaction and for thermal stability. If not available, then clear or amber gallon glass jugs work very
well. If clear glasses are used, then they shall be prepared (e.g.: wrapped in aluminum foil) to
prevent light absorbance. Soaking and rinsing material shall be discarded. Sufficient liquid
product shall be in the sample lines and fittings, before taking any sample. Sampling apparatus
shall be cleaned immediately after use and stored so it will remain clean until next use.

c. Unless specifically required for special testing, do not take samples through storage
tank clean-out lines, manifolds, water draw-offs, bleeder valves, and hose nozzles. Such samples
will not be representative of the product in the tank. When it is necessary to sample service
station tanks, and access to such tanks cannot be gained though a manhole or sampling hatch, the
tanks may be sampled through a servicing hose after first discharging from the hose a volume of
product estimated at two-times the capacity of the piping system.

d. Containers such as drums shall be sampled with athief. 1n sampling drums and cans,
care shall be taken to remove all foreign matter from the area near the enclosure before the plug is
removed.

e. Close al sample containers tightly, immediately after taking the sample. Do not use
sealing wax, paraffin, rubber gaskets, pressure sengitive tapes, or similar material to seal
containers. Light sample containers shall be adequately crated to withstand shipment. To prevent
leakage caused by thermal expansion of the product, do not fill any sample container above 90%

capacity.

f. Asof October 1996, samples for air shipment of turbine fuels and automotive gasoline
shall bein UN1A1 cans, NSN 8110-01-371-8315 (1-gallon), with 4G fiberboard boxes, NSN
8110-01-436-7340 (drum and box combination). The round sample can, NSN 8115-01-192-
0935, is suitable for ground shipment of fuels products, via United Parcel Service (UPS).

5.16.5.2 Precautions.

a. Samples of gasoline, jet fuel, and kerosene shall be well protected from contamination
and direct sunlight by using clean, dry, cans or brown bottles for leaded product. Some of these
products - especially gasoline - will change color rapidly on short exposure to sunlight and result
in rapid increase in gum and decrease in stability. Lead additives, such as tetraethyl lead, are
particularly unstable in sunlight and may appear as a gray or gray-white precipitate on the bottom
of acontainer. If clear glass bottles are the only containers available for sampling product
containing lead, the bottles shall be covered with foil or paper immediately after filing to avoid
exposure to sunlight.
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b. Samples of gasoline and jet fuel that require vapor pressure test shall be carefully
handled and collected if possible to preclude the loss of light-ends. Vapor pressures are extremely
sengitive to evaporation losses and to slight changes in composition. When obtaining, storing, or
handling samples, observe the necessary precautions to ensure samples are representative of the
product and satisfactory for reid vapor pressure tests. Whenever practicable, arrangements should
be made to maintain liquid fuel samples at a temperature between minus 1 °C and 4 °C (30 °F and
40 °F). Thiswill help preserve its characteristics from the point of sampling to the laboratory.

c. If the API gravities of fuel samples taken from the top, middle, and bottom of atank do
not differ by more than the reproducibility precision statement of the test method used for the type
of liquid in question, then make a composite of these samples for additional testing. If the
variation is greater, then test the samples separately; the fuel may have stratified. In this case,
each of the various stratified layers shall have to be tested independently for conformance to the
product specification.

5.16.6 Size of samples.

5.16.6.1 Normal sample size. Normally, liquid samples submitted for analysis shall not be
lessthan 4 L (one-gallon) size; semisolids shall not be less than 2.25 kg (five pounds).

5.16.6.2 Specia sample size. Special samples and gasoline samples requiring
ASTM D 909 aviation supercharge method of determining performance numbers shall be of 20 L
(five-gallons) size unless otherwise directed.

5.16.6.3 Jet fuel. Samples of jet fuel requiring full-specification testing shall be 10 L (two
and one-half gallons) (4 L (one gallon) for filtration time/particulate contamination).

5.16.7 ldentification of samples. Identify each sample container immediately after
sampling by securely attaching a sample tag. Information on the tag shall include the location of
the facility at which the sample is taken, name of personnel taking the sample, grade of material,
guantity represented, specification of material when known, storage tank number and location,
date sample was taken, type of sample, and reason for sample. For pSm results, specify tank
ambient temperature, and request correction of conductivity value to that temperature.

5.16.7.1 Markings. Inthe case of packaged products, the complete markings shown on
the container shall be furnished. The container from which the sample was taken shall be marked
with the sample number for future identification.

5.16.7.2 Sample serial numbers. Each sample shall be assigned a serial number which
shall be determined by taking the calendar year as the prefix number, and assigning consecutive
numbers as the samples are submitted. For example: the first sample submitted in 2000 would be
00-1, the second 00-2, and so forth. Such sample numbers shall be shown on the sample
identification tag, all shipping documents, and correspondence pertaining to the sample.
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5.16.7.3 Retained samples. Unless otherwise specificaly instructed, samples shall be
retained for 60 days for reference purposes.

5.16.8 Ullaging and sampling JP-7 / JPTS cargo tanks or vessals at intermediate
load/discharge Ports.

5.16.8.1 Contamination problems. When a partial cargo isto be loaded aboard an
arriving vessel, the QAR/QSR shall be required to sample/ullage all compartments loaded at
previous ports. Inthe case of JP-7/JPTS this procedure can present a contamination problem. As
these fuels are easily contaminated, and are usualy the first loaded in a multi-product-multi-port
lifting, and often last discharged, they require special handling procedures.

5.16.8.2 Unaccountable product loss or gain. Ullaging, sampling, and water cutting of
JP-7/JPTS compartments should not be conducted at intermediate terminals, unlessthereisa
clear indication of contamination or an abnormal unaccountable quantity loss/gain.

5.16.8.3 Equipment Cleanliness. If it becomes necessary to inspect the compartments, all
equipment introduced into the fuel shall be cleaned, and repetitions shall be minimized. A note
shall be placed on the DD From 250-1 or accompanying ullage report explaining complete
circumstances.

5.17 Testing. The quality surveillance segment (testing) presented in this section is the
minimum essential to sound management of Government-owned properties. Only by thorough
testing procedures can premium quality surveillance be maintained

5.17.1 Contamination tests. Suspected contamination of petroleum products shall be
confirmed by laboratory tests. Tests which have proved most useful in determining whether a
product is contaminated and the identification of the contaminating agents are listed under the
individual products.

5.17.2 Test methods. All laboratory tests shall be conducted in accordance with the
method prescribed in the specification covering the product, except any special or modified
method outlined in this standard which will be used in lieu of the specification method when
products are evaluated within the scope of this standard. Specification and intra-Governmental
receipt limits are absolute. Multiple tests may be performed and, if these tests do not differ from
each other by more than the amount specified for the repeatability of the method, may be
averaged to determine compliance with the specification or established intra-Governmental receipt
limits.

5.17.3 Testing frequency. Table V111 outlines the minimum frequency for testing
petroleum and related products by broad category. Since it is the responsibility of the cognizant
QSR, petroleum officer, or supply officer, to maintain strict quality surveillance, the frequency of
testing may be increased as required. Considerations for increased testing are conditions of
storage, age of stock, and type of product. When a dormant product is tested, arecord of the
results shall be maintained to provide a basis for determining product deterioration. Whenever
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consecutive results indicate possible deterioration, testing frequency shall be increased. Once the
trend definitely reflects deterioration, the report proceduresin 5.23.3 shall be followed. Thisis
especialy important for a property such as color, which presents no operation problem, but may
be an indicator of possible deterioration.

5.17.4 Minimum testing. Table IX outlines the minimum sampling and testing
requirements considered necessary for determining the quality of petroleum and related products.
It covers the conditions under which a sample is taken, the type of sample, and the types of tests
required to determine whether the quality is within the acceptable limits.

5.17.5 Types of tests required. Tables X through XXII are a series of tables providing a
detailed breakdown of the type of tests required for each class of product. These tests are those
most likely to reveal contamination/deterioration which may have occurred during product
handling or storage. Tables XVII through XXII designates Service and NATO prescribed B-2
tests for specific products. When a product being tested exceeds the specification limits due to
contamination, the procedures outlined in Section 5.23 shall be initiated.

5.17.5.1 Equivalent test. Test methods that provide analogous results and fully correlate
with standard ASTM methods but have not yet been formally accepted by ASTM. These test
methods have been found to provide test results that will be essentially identical to those results
produced by ASTM testing methodologies.

5.17.5.2 Predictive testing. The use of instrumental and other types of analytical
techniques to predict fuel and lubricant test values using compositional data that typically is
determined by standard or wet chemistry methods.

5.17.5.3 Alternate test methods. The use of aternate test methods to measure physical
properties of fuel is allowed, provided that: the test results are presented in the format required in
the specification; the test device has a demonstrated reliability and repeatability equal or better
than called for by the ASTM method; and the device has been approved for use by the military
services.

5.17.6 The petroleum quality analysis system (PQAS). PQAS will allow for field
surveillance testing of tactical fuels using state-of-the-art instrumental methods to replace existing
laboratory wet chemistry methods. Test results will be available to commanders within minutes
instead of hours. It isintended to mount the PQAS on a highly mobile vehicle platform such as
the HMMWYV to allow for rapid deployment anywhere behind the forward line of troops. This
means that fuel samples will not have to be sent back to rear areas for testing, resulting in saving
even more time. An on-board computer database and smart system will inform the operator of
the proper disposition of any off-specification or marginal fuels. The PQAS isintended to provide
analysis datafor B-1, B-3, and C mobility fuel tests. The PQAS test methods will be based on
predictive technologies that correlate and are equivalent to the specification’s ASTM test
methods. Many of these test methods are expected to become ASTM standards in the future.
Until that time, the use of these predictive test methods will be fully
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acceptable for use in field survelllance testing situations. The full implementation of the PQAS is
expected by 2002.

5.17.7 Testing capabilities. All terminals (commercial and military) receiving bulk
products and facilities storing packaged products shall be equipped and capable of performing
tests required by Table IX. When the capability does not exist at the terminal or facility, other
l[aboratories, either commercial or military, may be used. Appendix A lists petroleum testing
facilities available to military and commercia users.

5.17.8 Cadlibrating test equipment. All laboratories shall calibrate testing and measuring
equipment to the accuracy necessary to ensure the equipment is within allowable tolerance limits.
SO 10012-1, Part | shall be used.

5.18 Product characteristics/ intra-Governmental receipt limits (Tables I-V11).

5.18.1 Gasoline, aviation, F-18 (ASTM D910/ 100 LL)

5.18.1.1 Knock rating. Methods for determining knock rating of aviation gasoline are
outlined in the ASTM Manual of Engine Test Methods for Rating Fuels. The knock value for
ratings of 100 or below is stated in terms of octane number; above 100, in terms of performance
numbers.

5.18.1.2 Color. Aviation gasoline may change color for such reason as mixing with
gasolines of another color, contamination, or prolonged exposure to light. A visible cloudy or
hazy appearance may accompany the color change. This indicates the presence of suspended
water, precipitated lead salts, or other particulate matter. A definite yellow case or darkening of
color may be caused by the presence of lubricating oil, diesel fuel, heating oil, or other petroleum
products of similar nature. Off-color gasoline shal not be used until analysis is performed to
determine product usage.

a. Color standards prepared in 4-ounce bottles from fresh, uncontaminated stocks and
compared with the questionable gasoline may provide initial information regarding contamination.

b. Confirmation of contamination shall be obtained from the results of other tests. The
type of testing to be performed would depend on the type of contamination suspected, e.g.:
commingling, cleanliness, water and sediment.

5.18.1.3 Reid vapor pressure (RVP).

a. An RVP above 7.0 ps (49 kPa) indicates contamination by a more volatile product.
Additional tests and complete investigation of the previous history of the gasoline may identify the
contaminating material. A possible cause of such contamination could be commingling with
automotive gasolines which generally have higher RV Ps.
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b. AnRVP below 5.5 psi (38.5 kPa) may indicate weathering (loss of volatile fractions)
or commingling with other products having alower RVP. Disposition of a weathered gasoline
shall be made on the basis of other pertinent tests such as distillation range, knock rating, gum,
and lead content.

5.18.1.4 Corrosion. A gasoline having a copper strip rating of ASTM 2a or greater is
corrosive. This may be caused by the presence of other petroleum products, or by corrosive
materials having been extracted from sulfur-impregnated rust present in transport or storage
systems or sulfate reducing bacteria

5.18.1.5 Water and sediment. These characteristics shall be controlled within the
transportation, storage, handling, and servicing systems in order to avoid serious problemsin the
operation of aircraft and resultant degradation of the supply readiness position.

5.18.2 Aviation turbine fuel, F-34/JP-8, F-35 (MIL-DTL-83133), AND F-40/JP-4,
F-44/3P-5 (MIL-DTL-5624).

5.18.2.1 Existent gum. The existent gum shall not exceed 14.0 mg per 100 mL of fuel
and shall be dry in appearance. A residue which is oily in nature is sometimes encountered and is
usually caused by contamination with lubricating oil, fuel oil, heavy petroleum products, or
plasticizer from bladder type fuel cells. When the residue is greater than 14.0 mg but less than
100.0 mg per 100 mL and is aily in nature, the residue shall be heptane washed as prescribed for
motor gasolinein ASTM D 381. If the weight of the washed residue is less than 14.0 mg, then
the jet fuel is considered to pass the existent gum test.

5.18.2.2 Reid vapor pressure. Inrequesting disposition for JP-4 which does not meet the
RVP intra-Governmental receipt limits (see Table 1), the recommended alternate use or
disposition shall take into consideration the results of other tests such as the distillation range,
existent gum, and freezing point.

5.18.2.3 Corrosion. An aviation turbine fuel which has a corrosion rating of 2a or greater
should not normally be used in aircraft. The fuel shall be segregated and handled in accordance
with instructionsin 5.23.3.

5.18.2.4 Fuel systemicing inhibitor (ESII). One type of FSlI is approved for inhibiting
turbine fuels. Ethylene glycol monomethyl ether (EGME) with a flash point of 100 °F is no
longer referenced in the JP-8 specification. Diethylene glycol monomethyl ether (DIEGME) with
aflash point of 40 °C (160 °F) has been identified as the type FSI1 to be purchased for all jet
fuels. FSII lowersthe freeze point of entrained or free water present in turbine fuels or in fuel
systems. In addition, FSII has been proven to be an effective biocide. The amount of FSII added
to turbine fuels in the wholesale system shall be adjusted to ensure delivery of the fuel with a
minimum FSII content of 0.10%, volume, for all grades of turbine fuels. The FSII content of
turbine fuels shall be verified when a storage tank is designated as an issue tank. Fuel stored in
floating roof issue tanks shall be rechecked for FSI1 content after each heavy rain. Underground
storage tanks shall be checked during periods of heavy rain, melting snow, and other periods of
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high water tables. Warning: FSII has been determined to be a health hazard. Therefore, special
precautions shall be taken to avoid exposure when handling both glycols (for example, sampling
and testing).

5.18.2.5 Lead contamination. Aviation turbine fuel that has picked up small amounts of
lead from gasoline may be used, provided the resultant blend does not contain more than 14 mg/L
of lead (5 mg/L on fuel destined for CEPS. Lead contamination of jet fuel shall be avoided or
minimized to the fullest extent possible because of the harmful effect of lead on turbine blade
aloys.

5.18.2.6 Flash point specification. JP-5, JP-8, Jet A, and Jet A-1 fuel exposed to systems
which have recently contained gasoline/naphthas or which have been contaminated by the same is
likely to be rendered off-specification on flash point. Thisis critical because of the safety factors
involved in handling fuel aboard vessels at sea and to JP-8 and commercia fuel to alesser degree.

5.18.2.7 Filtration time. Control of this property is essential to prevent rapid differential
pressure buildup in filtration equipment and possible migration of finely divided solids into
aircraft. Degradation of filterability may occur in transportation and storage systems and is
particularly prevalent when fuel is exposed to saltwater and metallic contaminants.

5.18.2.8 Water and sediment. These characteristics shall be controlled within the
transportation, storage, handling, and servicing systems in order to avoid serious problemsin the
operation of aircraft and resultant degradation of the mission readiness position.

5.18.2.9 Conductivity. Conductivity of JP-4 or JP-8 is a measure of its electrical
conductance. By increasing conductance of the fuel, rapid dissipation of an electrostatic charge
can be accomplished. Except for direct deliveries to a using activity from arefiner, the static
dissipator additive (conductivity additive) most likely will be injected in the JP-4 or JP-8 at the
terminal making delivery to the using activity. The conductivity unit (CU) specification
requirement is 150-450 picosiemens/meter (pS/m). Readings of CUs shall be taken at ambient
temperature or 29 °C (85 °F), whichever islower. If the sampleistested in alaboratory, results
shall be corrected to the ambient temperature of the tank in accordance with ASTM D 2624, (See
Appendix B, B.10)

5.18.3 Gasoline, automotive, leaded, F-57, unleaded, F-67

5.18.3.1 Octane. Gasolines having an octane or performance number below the intra-
Governmental receipt limits, specified in Table VI shall be re-sampled and the knock rating
verified before considering it below the intra-Governmental receipt limits.

5.18.3.2 Color. F-57 and F-67 gasolines are normally clear and bright but may undergo a
color change due to mixing with dyed fuels (aviation gasolines, certain commercial leaded
gasolines, or high sulfur diesel fuels). A cloudy or hazy appearance may accompany the color
change and can be caused by suspended water or precipitated lead salts or other particulates. A

53



MIL-STD-3004

yellow cast may be caused by contamination with diesel fuel, lubricating oil, or other petroleum
products.

5.18.3.3 Existent gum. Existent (washed) gum shall not exceed 7.0 mg/100 mL of
gasoline.

5.18.3.4 Lead content. The maximum amount of lead permitted by NATO STANAG is
0.15 g/L for leaded (F-57) gasolines and 0.013 g/L for unleaded (F-67) gasolines. Lead content
in gasoline may be restricted to alower limit by local regulation. Gasoline containing more than
the prescribed lead content may be blended with gasoline of alower lead content so the resultant
blend conforms to requirements, if possible. Lead content for high lead gasolines shall be
determined by ASTM D 3341 or ASTM D 5059. Lead content for low lead gasolines (below
0.03 g/L) shall be determined by ASTM D 3237 or ASTM D 5059.

5.18.3.5 Corrosion. Gasoline with a corrosion rating of ASTM 2a or greater shall be
segregated and reported as prescribed in 5.22.

5.18.3.6 Reid vapor pressure. Reid vapor pressures are determined by class aswell as
geographic and climatic conditions. They may also be regulated by national authorities. The
following intra-Governmental receipt limits are for guidance only:

a Class 1. Minimum 33 kPa; maximum 72 kPa.
b. Class 2. Minimum 43 kPa; maximum 82 kPa
c. Class 3. Minimum 53 kPa; maximum 92 kPa.
d. Class4. Minimum 58 kPa; maximum 97 kPa.
e. Class 5. Minimum 68 kPa; maximum 107 kPa

5.18.4 Automotive spark ignition engine fuel (commercial gasoline) (ASTM D 4814) and
gasohol, automotive, unleaded (A-A-52530). Under authority of the Clean Air Act, gasolines
marketed in the United States, territories and possessions may have restrictions on vapor pressure
limits and have mandates for the use of gasoline-oxygenate blends for the purpose of controlling
emission. These gasolines are often referred to as reformulated gasolines. The restrictions vary
by region and time of year. Some states, notably California, may have more restrictive
regulations. Oxygenates are compounds that contain oxygen as part of their molecular structure.
Oxygenates include ethers and alcohols. Fuels using ethanol (ethyl alcohol) as the oxygenate are
exempt from EPA mandated vapor pressure limits. If ethanol is used as the oxygenate at nomina
levels of 10 percent, volume, then the fuel is classified as gasohol and covered under A-A-52530.
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5.18.4.1 Octane. Gasolines having an octane or performance number below the intra-
Governmental receipt limits, specified in Table V11, shall be re-sampled and the knock rating
verified before considering it below the intra-Governmental receipt limits.

5.18.4.2 Existent gum. Existent gum shall not exceed 6.0 mg/100 mL of gasoline.
Values for gasohol are based on those of the base gasoline. Commercial gasoline may contain
detergent and multifunctional additives designed to maintain engine fuel system cleanliness. These
additives can contribute to high unwashed gum levels. Generaly, the values will be reduced to
acceptable levels by the heptane wash.

5.18.4.3 Lead content. The maximum amount of lead permitted in the U. S. by the Clean
Air Act is0.013 grams per liter for unleaded gasoline. Gasohol is considered an unleaded
gasoline. Gasoline containing more than the prescribed lead content may be blended with gasoline
of alower lead content so the resultant blend conforms to the requirements. Lead content shall be
determined by ASTM D 5059.

5.18.4.4 Corrosion. Fuel with acorrosion rating of ASTM 2aor greater shall be
segregated and reported as prescribed in 5.23.3.

5.18.4.5 Reid vapor pressure. Vaues for gasohol are based on those of the base gasoline.
Blending to meet the RVP limits is permissible provided the resultant blend meets all
specifications and inter-Governmental receipt limits.

a. Class AA isfor use in ozone non-attainment areas within the U.S. as defined by the
EPA. intra-Governmental receipt limits for RVP is 57 kPa (11.9 psi) maximum.

b. Class A isfor use at temperatures of 43 °C (109 °F) and above. Theintra-
Governmental receipt limits for RVP is 65 kPa (9.4 psi), maximum.

c. ClassB isfor use at temperatures between 36 °C (95 F) and 43°C (109 F). The
intra-Governmental receipt limits for RVP is 72 kPa (10.4 psi), maximum.

d. ClassCisfor use at temperature between 29 °C (84 'F) and 36 °C (95 F). Theinter-
Governmental receipt limit for RVP is 82 kPa (11.9 psi), maximum.

e. ClassD isfor use at temperatures between 21 °C (70°F) and 29 °C (84 'F). Theinter-
Governmental receipt limit for RVP is 96 kPa (13.9 psi), maximum.

f. ClassE isfor use at temperatures below 20 °C (70°'F). The inter-Governmental receipt
limit for RVP is 107 kPa (15.5 psi), maximum.

5.18.4.6 Alcohol content. Total ethanol content in gasohol shall not exceed 11% by
volume as determined by ASTM D 4815.

55



MIL-STD-3004

5.18.4.7 Water tolerance. Gasohol shall not separate into two phases with the addition of
water up to 0.0.1% by volume at various temperatures based upon class of fuel. Test method isin
ASTM D 4814.

5.18.5 Fuel, naval distillate, F-76 (MIL-F-16884).

5.18.5.1 Cetane number (ignition quality). If the F-76 does not contain ignition improvers
as determined by test method 1050 in this standard, the cetane number may be estimated by means
of the calculated cetane index as outlinein ASTM D 976.

5.18.5.2 Color. Most F-76 fuels are considerably lighter in color than the maximum
allowed (ASTM 3 Color) in MIL-F-16884. Darkening of color on the ASTM scale generally
indicates product deterioration or contamination with another product. If the color exceeds
ASTM 4 Color, then type B-2 tests, as outlined in 5.17.5 and Table XV shall be performed. If the
product passes all the tests except color, then the technical authority shall be contacted prior to
use. F-76 shall contain no dye of any kind. MGO, asimilar fuel, may contain dye.

5.18.5.3 Flash point. F-76 isa standard product in shipboard operation; therefore, flash
point is a critical safety factor. Flash point of F-76 shall conform to the specification requirement
of 60°C (140 °F), minimum.

5.18.5.4 Didtillation. F-76 failing to meet the distillation inter-Governmental receipt limits
may be used in low-speed stationary diesel engines ashore or as boiler fuel ashore provided all
other specification and inter-Governmental receipt limits are met. Care shall be taken that the fuel
meets local sulfur limits.

5.18.5.5 Carbon residue on 10% bottoms. Thistest is useful in determining contamination
with higher temperature boiling range material in F-76. An increase in carbon residue and a
darkening of color in stored F-76 indicate either contamination with another product or
deterioration of the F-76. The addition of ignition improvers will also increase the carbon residue
(see test method 1050 in this standard). If it has been determined that ignition improvers have not
been added, then the fuel shall be completely tested for specification requirements to determine if
other characteristics of the fuel have been atered because of contamination. If the increasein
carbon residue is caused by age deterioration, the product shall be used as soon as possible.

5.18.5.6 Water and sediment. These contaminants shall be held to an absolute minimum
to prevent corrosion and wear of fuel pumps and severe corrosion of shipboard gas turbine blades
and diesdl engine injectors. Controls are discussed in other sections of this standard on bulk
transportation, bulk storage, and fuel contamination and quality standards.

5.18.6 Fuel ail, diesdl, (A-A-52557, ASTM D 975). Diesdl fuel consists of a mixture of
cracked and straight-run stocks. This provides a fuel of good handling characteristics and
availability. Recent innovations in engine and vehicle design and increasing engine performance
requirements impose greater emphasis on fuel stability and cleanliness. In addition, the
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relatively low turnover rates of diesel fuel in non-tactical situations require afuel that resists
deterioration over time.

5.18.6.1 Water and sediment control. Diesel fuel shall be delivered to consuming vehicles
through filter separators, to reduce water and sediment contamination to the absolute minimum
and prevent corrosion and wear of fuel pumps and injectors.

5.18.6.2 Cetane number. If the diesel fuel does not contain ignition improvers as
determined by test method 1050 in this standard, the cetane number may be established by means
of the calculated cetane index outlinein ASTM D 976. However, if estimated, the value shall be
reported as a cetane index. The cetane index should never be reported as the cetane number, as
the two are not equivalent.

5.18.6.3 Dyed fuel. The Internal Revenue Service requires that ared dye be added to all
non-taxable diesel fuel marketed in the United States, territories, and possessions. This will
generally include fuel that exceeds the sulfur limit for on-road use. Non-dyed fuels may acquire a
reddish tinge due to cross contamination with dyed fuels. Such fuels may be downgraded to off-
road use. Use of red dyed fuel for on-road use is a Federal offense.

5.18.6.4 Didtillation. Diesel fuel failing to meet the distillation inter-Governmental receipt
limit may be downgraded fur use in low-speed stationary diesel engines as heating fuel provided
all other specification and inter-Governmental receipt limits are met.

5.18.6.5 Cloud point. The cloud point is the temperature at which paraffinic wax crystals
start to appear. It isthe lower operating limit for diesel fuel. Cloud point of diesel fuel varies
with location and season. The cloud point of the fuel should be below the expected lowest
ambient temperature. Diesel fuels with too high a cloud point may be blended with similar or
kerosene fuels (1-K kerosene, JP-5, JP-8) with lower cloud points to obtain a usable product.

5.18.6.6 Carbon residue on 10% bottoms. Thistest is useful for the determination of the
presence of burner fuels or other higher boiling range materialsin the diesel fuel. Anincreasein
carbon residue and a darkening of color in stored diesel fuel indicate either contamination with
another product or deterioration of the diesel fuel. The addition of ignition improvers will also
increase the carbon residue (see test method 1050 in this standard). If it has been determined that
ignition improvers have not been added, then the fuel shall be completely tested for specification
requirements to determine if other characteristics of the fuel have been altered. If the increasein
carbon residue is caused by age deterioration, then the product shall be used as soon as possible.

5.18.6.7 Single fuel forward. The single fuel forward concept mandates the use of a
kerosene base fuel as the single fuel on the battlefield, for both aircraft and ground
vehicles/equipment. Generally, this fuel is JP-8 or, less usual, JP-5. JP-8 has been tested in all
types of vehicles and equipment and in most cases can be used interchangeably with diesel fuel.
JP-8 is currently exempt from the 0.05 % sulfur limit required by the EPA when used in ground
vehicle equipment for on-road use in the United States.
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5.18.7 Kerosene, F-58, (ASTM D 3699)

5.18.7.1 Color. Kerosene may darken with age. This normally has no appreciable effect
upon its operational capacity. However, even a dight color change brought about by
contamination with other products may serioudly affect its intended use.

5.18.7.2 Flash point. A flash point below inter-Governmental receipt limit precludes use
of kerosene for itsintended purpose, since the explosion danger becomes too great.

5.18.7.3 Sulfur. Sulfur limitsfor Grade 1-K kerosene (intended for use in non-flue
connected heaters) shal not be allowed to exceed intra-Governmental receipt limits as a health
hazard may result.

5.19 Aviation fuel contamination and quality standards. Delivery of clean aviation fuels
to using equipment is essential. Effort has been directed by both the military and industry toward
development and improvement of handling and survelllance procedures, equipment, and devices,
to ensure delivery of clean aviation fuels. The necessity for clean fuel became evident when
aviation turbine fuels began causing problemsin the modern engine. The purpose of this section
is to emphasize the importance of this requirement and to provide guidance to field operating
personnel.

5.19.1 Gasoline and turbine fuel differences. Although information herein pertains to
both aviation gasoline and turbine fuel, cleanliness requirements for turbine engines are more
restrictive than for piston engines. High pressure, complex metering equipment built to close
tolerances provide precise fuel metering over awide range of atitude, speed, and power. Dirt
and water contamination become more critical. Because of high fuel consumption rates,
contamination accumulates more rapidly. Fine contaminants may block engine fuel supply
systems and may erode critical parts of the engine and fuel control system. Free water freezing at
high altitudes may plug screens causing engine flameout. Saltwater, especialy, will cause fuel
guantity probe fouling and fuel system corrosion. The separation of contaminants from aviation
turbine fuel, particularly grade JP-5 and JP-8, is complicated because of higher viscosity and
higher relative density, thereby increasing the required settling time. Aircraft engine filters are not
designed to remove the fine or excessive amounts of contamination; therefore, fuel cleanup shall
be accomplished on the ground rather than in the aircraft.

5.19.2 Quality fuel deliveries. It shall be reemphasized that personnel responsible for
delivery of fuel shall take all steps necessary to ensure fuel delivered to aircraft is clean, bright,
on-specification, and water-free. Samples may be taken and inspected visually as frequently as
necessary. If specification or intra-Governmental receipt limits are exceeded, it is obvious that
improvement in fuel handling is urgently required. ldentifying the source of contamination isthe
most important aspect of determining necessary corrective action to prevent future occurrences of
fuel contamination. While changing filter/separator elements may appear to resolve the problem,
this action provides only temporary relief if excessive solids or water exists upstream of the
filter/separator. Existing and potential problem areas shall be promptly identified and
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brought to the attention of responsible personnel (test method 1010 in this standard describes a
quality surveillance test procedure.)

5.19.3 Fuel quality and fuel contamination. The main causes of fuel contamination are
commingling with other petroleum products and contamination with water and solids (see Table
XXVII).

5.19.3.1 Contamination with other products. Thistype of contamination usually results
from inadvertent mixing with other petroleum products during transportation and storage.
Contamination is detected by laboratory tests ranging from a smple gravity test to a knock rating
test in alaboratory engine.

5.19.3.2 Contamination with water, solids, and microbiological growth. This type of
contamination can frequently be detected visually since it is not miscible with the fuel. A detailed
breakdown of frequently encountered forms including appearance, characteristics, and effects on
aircraft performance is shown in Table XX VII.

a. Water in fuels may be either fresh or salt and may be present either as dissolved or free
water. Dissolved water isthat which has been absorbed by the fuel and is not visible. Free water
may be in the form of a cloud, emulsion, droplets, or in larger amounts in the bottom of atank or
container. Any form of free water can cause icing in the aircraft fuel system, malfunctioning of
fuel quantity probes, and corrosion of fuel system components. Saltwater will promote corrosion
much more rapidly than fresh water (test method 1060 in this standard describes the determination
of free water in jet fuels).

b. Sediment appears as dust, powder, flakes, granular or fibrous materials. Total
sediment includes both organic and inorganic materials. 1f the total sediment as determined by
testsis ashed, only the inorganic portion remains. Presence of applicable quantities of fibrous
materias isindicative of filter element breakdown, because of a ruptured element, or mechanical
disintegration of the filter element in the fuel system. Usually a high metal content consisting of
relatively large particles indicates a mechanical failure. Sediment or solid contamination can be
separated into two categories. (1) coarse sediment and (2) fine sediment (See test method 1010 in
this standard).

(1) Coarse sediment is sediment that easily settles out of the fuel or can be removed by
adequate filtration. Ordinarily, particles ten (10) micronsin size and larger are regarded as coarse
sediment. Coarse particles clog fuel orifices and become wedged in diding valve clearances and
valve shoulders, causing malfunctions and excessive wear of fuel controls and metering
equipment. They also clog nozzle screens and other fine screens throughout the fuel system.

(2) Fine sediment may be defined as particles smaller than ten microns. To alimited
degree, this sediment can be removed by settling, filtration, and centrifuging. Particles of this size
accumulate in fuel controls appearing as a dark shellac-like surface on diding valves. These
particles may be centrifuged out in rotating chambers as dudge-like matter, causing suggish
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operations of fuel metering equipment. Fine particles are not visible to the naked eye as distinct
or separate particles. They will, however, scatter light and may appear as point flashes of light or
asadight haze in fuel.

c. Microbiological growth consists of living organisms that grow at the fuel water
interface. These organisms include protozoa, fungus, and bacteria, al of which can cause
problems associated with microbiological contamination of aviation turbine fuels. Products of
microbiological organisms and fungus hold rust and water in suspension and are effective
stabilizing agents for fuel/water emulsions. These suspensions cling to glass and metal surfaces
and may cause erroneous readings in fuel quantity systems, sluggish fuel control operations, and
sticking of flow dividers. Microbiological growth is generally found wherever pockets of water
exist in fuel tanks. It has a brown, black or gray color, and a stringy, fibrous-like appearance.

The presence of microbiological growth in fuel being delivered to aircraft is areliable indication of
failure of fuel filtration equipment, inadequate water stripping of storage tanks, and a need for
more frequent cleaning of fuel storage tanks. Microbia activity has been curbed appreciably by
the addition of an FSII to aviation turbine fuel. The FSII is more effective when the additive
content in the water phase is 15 percent. This concentration or higher is generally found in the
water bottoms at normal operating temperatures. The fact that FSIIs have been effective in
controlling microbial contamination does not decrease or lessen the necessity of removing water
from the system, including aircraft fuel systems. If water is absent, microbiological growth cannot
occur.

d. Samples representative of fuel serviced to aircraft shall contain no more than ten fibers
when a quart sample is visually examined. More than ten fibers indicate the filter or
filter/separator elements are not functioning properly and that corrective action shall be taken.
Meticulous cleaning of the quart sample bottle is necessary to properly determine fibrous content
of the fuel.

5.19.4 Acceptable Fuel.

5.19.4.1 Freewater. For product to be acceptable for fueling aircraft, it shall not only
meet specification/intra-Governmental receipt limits requirements, but be clean, bright, and
contain no more than 10 ppm of free water (for Navy requirements, see Note 3 of Table XXVI111).
The terms clean and bright are independent of the normal color of the fuel. Some of the common
colors experienced are water white to amber, blue case, or pastel green. A cloud, haze, specks of
sediment, or entrained water indicates the fuel is unsuitable for use. It indicates a breakdown in
fuel handling, e.g., equipment or procedures and steps shall be taken to find the source of the
trouble and to correct it immediately.

5.19.4.2 Dyed turbine fuel. Aviation turbine fuels are not to contain dye of any kind. The
current test for examining for possible contamination of jet fuel with a dye is the “ white bucket”
test, identified in the ASTM Manual, Aviation Fuel Quality Control Procedures Inthistest a
portion of jet fuel is placed into a white bucket, and examined for any color change which may be
attributable to the dye.

60



MIL-STD-3004

5.19.4.3 Cloudy or hazy fuel. Ordinarily, acloud in the fuel indicates the presence of
water, but a cloud can be caused by excessive amounts of fine sediment or afinely dispersed
stabilized emulsion. Fuel containing a cloud from either cause is not acceptable for use. The fuel,
to be acceptable, shall be visually free from un-dissolved water, sediment, or suspended matter,
and shall be clean and bright at the ambient temperature or at 21 °C (70 °F), whichever is higher.

5.19.4.4 Sediment in fuel. Visible specks or granules of sediment in the fuel indicate
particle size larger than forty microns. The presence of any appreciable number of such particles
indicates either a malfunction of the filter/separators or a source of contamination downstream of
the filter/ separator, or an improperly cleaned sample container. Sediment ordinarily encountered
is an extremely fine powder, rouge, or silt. 1nasample of clean fuel, sediment should not be
visible.

5.20 Ground mobility fuel contamination. Many of the elements found in aircraft engines
are also found in ground-based engines (e.g.: burner cans and injectors) and are just as prone to
fallure because of fuel contamination. Thisis especially true with the increase use of turbine
engines to replace compression ignition piston engines in ground equipment and vehicles, as well
asthe greater sophistication of fuel delivery systems found in current compression ignition
engines. The purpose of this section isto provide information on the nature of the contaminants
common to ground mobility fuels and to give guidance to field operating personnel asto the
procedures necessary to prevent or eliminate fuel contamination.

5.20.1 Gasoline and diesel fuel. The two general types of ground mohility fuels are
automotive gasoline and diesel fuel. Each has its own unique problems. Gasoline has a tendency
to form gum depositsin storage. Gasohol, a gasoline and acohol blend, is sensitive to small
quantities of free water. Diesel fuel, because of its higher content of natural occurring and added
surfactants and higher viscosity when compared to gasoline, will hold water dropletsin
suspension that resist removal by coalescence. Both fuels require a high degree of attention to
basic housekeeping rules to ensure delivery of aclean, dry product. Whenever specification or
intra-Governmental receipt limits on fuel contamination are exceeded, the probable cause shall be
investigated and appropriate corrective action taken. Such corrective action shall be completed
before the fuel is allowed to reach the using vehicle or equipment

5.20.2 Fuel contamination and contamination prevention. Ground fuel contaminants
include those caused by the commingling of other fuels, by the introduction of sediment and
water, and by the products of fuel deterioration.

5.20.2.1 Contamination with other fuels (commingling). Contamination of this type
usually results from an accidental mixing of different types of fuel during storage or transportation
or from refueling vehicles or equipment with the wrong fuel. It may also occur, in smaller
guantities, from improper batching in pipelines or from failure to adequately clean fuel tanks when
switch loading. The effects of commingling vary with the amount and type of fuels, asthe
following examplesiillustrate:
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a. Contamination of diesel fuel with gasoline or JP-4 turbine fuel will lower the flash point
of the diesel and create a safety hazard.

b. Contamination of motor gasoline, gasohol, or oxygenated gasoline with diesel fuel will
reduce the antiknock index (average of research and motor octane numbers) and will cause
increased engine deposits, as well as decreased storage stability. 1t will also expand the
flammability limits over that of neat gasoline.

c. Contamination of unleaded gasoline with leaded gasoline will result in damaging the
catalytic converter in the using vehicles equipped with emission control systems. It will also, in
many cases, void warranties.

5.20.2.2 Contamination with water. Water in fuel may be either fresh or salt and may be
either dissolved or free water. Dissolved water is water that has been solubilized in the fuel and is
invisible. It usually does not pose athreat to engines as the amount is generaly less than 100
ppm. However, decreasing the fuel temperature can cause dissolved water to come out of
solution to form free water. Free water may be in the form of an emulsion, fine dropletsin
suspension, or in larger quantities, separates and sinks to the bottoms of atank or container. Free
water in ground fuels can cause stalling, injector fouling, and other engine malfunctions as well as
being a cause of corrosion. In cold weather free water may cause blockage of fuel lines by
freezing. Diesel fuel contains high levels of surfactants, usually left as refinery residuals or those
introduced in additive systems. The surfactants will keep water droplets in suspension and resist
separation by coalescence. If gasohol is exposed to water, it will tend to separate into two phases
with the agueous alcohol phase on the bottom. If thislower phase is delivered to the engine,
serious malfunction will result. Water in fuel can arise by condensation, leakage, or seepage of
ground water into underground storage tanks, or from rain leaking into storage or vehicle tanks.

5.20.2.3 Contamination with sediment. Sediment may be in the form of dust, powder
flakes, granular material, fibrous material, agglomerates, dudge, or dime. Sediment includes both
organic and inorganic matter. The sediment may be denser than fuel (tending to sink) or lighter
than fuel (tending to float). If the fuel container or tank has awater bottom, some or al of the
sediment may be present at the fuel and water interface.

a. Inorganic sediment includes metallic and rust particles, siliceous material, and mineral
fibers such asfiberglass. Coarse sediment (greater than ten microns) may clog fuel lines and
damage fuel injector pumps and other engine components. Fine sediment may form a sudge-like
material degrading the operations of fuel pumps and metering equipment. The composition of the
sediment will usually reveal its source. Metallic particles may be present as a result of mechanical
failure further up the fuel system. Rust particles are usually from tanks and pipelines. Fiberglass
fibers may indicate the breakdown of filter/coalesce elements.

b. Organic sediment consists primarily of the deterioration of products of fuel and of
microbiological debris. The deterioration products take the form of brown to black insoluble
material, gums, and sludge which can clog filters and screens. Gums are the products of oxidation
and polymerization of unsaturated hydrocarbons frequently found in gasolines and

62



MIL-STD-3004

distillate fuels. Microbiological organisms include bacteria, yeasts, fungi, and protozoa. Bacteria
and fungi are the prime categories usually found in fuel systems. Bacteria are single cell
organisms that can live in the presence of free oxygen (aerobic), or in the absence of oxygen
(anaerobic). Fungi are larger than bacteria and grow to form fungal mats. Fungi produce spores
that can germinate in the presence of water. The organisms can grow in strings, mats, or globules
and usually appear black, green, or brown. They are frequently seen on the surface of filter
coalescer elements. All microbiologica species require the presence of water. Growth takes
place at the fuel/water interface where organisms feed on the fuel and can get trace elements as
well as moisture from the water layer. Many bacteria and fungi can produce acids and other
metabolic products which can promote corrosion of metal surfaces. The mats and globules can
block fuel systems. The use of the MIL-S-53021 should inhibit the formation or organic sediment
and microbiological growth in diesel fuels. FSII, used in jet fuels, can aso prevent
microbiological growth (test method 1040 in this standard describes tests to be performed for
detection of heavy hydrocarbon contamination).

5.20.2.4 Fuel contamination prevention. The following practices and procedures are
recommended to minimize the possibilities of fuel contamination.

a. The use of filter/separators, meeting the performance requirements of M1L-PRF-52308
or API 1581, is mandatory for aviation and ground fuelsissued. Delivery of fuels through a
filter/separator should reduce the water and sediment contamination to a minimum and prevent
corrosion, wear, and deposits in the using equipment and vehicles. Furthermore, the life of the
engine mounted filters will be extended and fewer fuel blockage incidents will occur. Filter/
separators are not recommended for use with gasohol as they facilitate water/fuel contact and can
encourage phase separation.

b. All fuel tanks, from the using vehicle/equipment back to the bulk storage tank, shall not
be alowed to accumulate water bottoms. Fuel tanks shal be drained regularly. Thiswill deprive
microorganisms of water essential to their growth, reduce corrosion in the fuel system, and
prevent freezing of fuel linesin cold weather.

c. Fuel operating tanks (fixed tanks dispensing fuel directly to using vehicles and
equipment) and bulk storage tanks shall be inspected in accordance with MIL-STD-457. Ground
fuel tanks are inspected whenever fuel samples approach or exceed intra-Governmental receipt
limits, or when they show evidence excessive rusting and sludging, microbiological growth, or
liner deterioration.

d. The empty space at the top of the fuel tank breathes through the vent during periodic
temperature and pressure cycles. Asaresult, moisture laden air is drawn into the tank where
water can condense on the metal surfaces to cause corrosion and support microbiological growth.
Keeping the vehicle full will reduce the volume of air and minimize the chance of condensation.

e. FSII meeting the requirements of MIL- DTL-85470 may be added to diesel fuels at a

concentration up to 0.15% by volume to cope with small amounts of water contamination
(entrained water), or to keep separated water from freezing. A diesel fuel additive
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(MIL-S-53021) is available to control the growth of microorganisms and the deterioration of
diesel fuel remaining in storage tanks or intended for storage (pre-positioning of material). This
additive is a combination antioxidant, metal deactivator, detergent, corrosion inhibitor, and
biocide; it isintended primarily for use in those fuels for vehicles and equipment destined for
depot storage or for pre-positioning material in afully fueled storage condition. It must be
emphasized that additives are not substitutes for good housekeeping and proper maintenance of
fuel tanks. Additives are only preventative measures and cannot restore fuel that has aready
deteriorated past its intra-Governmental receipt limits. Only those additives authorized by the fuel
specification preparing activity shall be added.

5.21 Non-conforming product

5.21.1 Reclamation. Thisisthe procedure that will restore or change the quality of a
contaminated or off-gpecification product so it will meet the specification of the original product
or alower grade product. The process of reclamation, when properly applied, will result in
downgrading, blending, purification, or dehydration.

5.21.2 Determining factors. The following factors shall be carefully considered before
reclamation is recommended:

a. Contaminating agents present and source of contaminants.

b. Degree of contamination.

c. Probably end use of petroleum product in present condition with consideration given to
laboratory analysis, purchase specification, established intra-Governmental receipt limits, and
safety factors.

d. Feashility of removing or nullifying undesirable effects of contaminants so the
petroleum product may be used.

e. Actual location and quantities of off-specification or contaminated petroleum product.
f. Probable need for reclaimed petroleum product.

g. Avallability of time, materials, equipment, and labor necessary to reclaim the off-
specification or contaminated product.

5.21.3 Reclamation techniques.

5.21.3.1 Downgrading. Downgrading is the procedure by which an off-specification or
dightly contaminated petroleum product is approved for use as alower grade of the same or
similar petroleum product.
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5.21.3.2 Blending. Blending isthat procedure by which predetermined quantities of two
or more similar petroleum products are mixed to produce a petroleum product of intermediate
grade or quality.

5.21.3.3 Additive injection/mixing. The inclusion of an additive, such as MIL-S-53021
(for automotive diesel fuel) aong with other techniques such as blending to bring the
characteristics of former off-specification product back into the range of on-specification or intra-
Governmental receipt limits.

5.21.3.4. Purification. The removal of contaminating agents by filtration or dehydration.

5.21.3.5 Water removal. Water Removal is accomplished primarily by filtering or settling
process. Water in most light petroleum products will settle out if allowed to stand undisturbed
from 12 to 24 hours. If the light product isin a storage tank, the excess water may be withdrawn
through the water draw off valve. If the product isin a small container, the water may be
separated by filtering and decanting into another container or by siphoning off the water.

5.21.4 Disposition procedures. It is DLA policy to issue only those supplies and services
which fully conform, in al respects, to the procurement specification requirement. When product
does not meet specification limits at intermediate storage points, the facility having physical
possession of the product shall provide to DESC-BQ, informing the cognizant DFR/DFO,
pertinent details on bulk products, or DSCR on packaged products, for a decision concerning its
use or disposition. Service facilities shall coordinate with their service control point prior to
reporting to DESC. When fuel does not meet specification requirements at the time of shipment
for any characteristic(s) which does not have an intra-Governmental receipt limits (see Tables |-
V1), DESC-BQ shall obtain awaiver from the applicable Service technical office prior to
shipment to the end user. Where a characteristic does have an intra-Governmental receipt limits,
and the product does not meet this limit, the preceding procedure is required. 1ssuance of fuel
meeting only the intra-Governmental receipt limits should be used as a “ safety net” to continue
issuing product to customers when a problem has been identified, and corrective action is being
taken to prevent recurrence. DESC-BQ shall then provide disposition, and notify the applicable
Service technical office prior to shipment, if possible; if not, then as soon as practical. When
Service owned product does not meet intra-Governmental receipt limits set forth in this standard,
they will contact the using Service's technical office (see 5.21.4.2) for a decision concerning its
use or disposition. The request for disposition instructions can be sent by e-mail to
descbg@desc.dla.mil or by facsimile (703-767-8744) and shall contain, as a minimum, the
following details:

a. Specification and Grade.
b. Quantity.
c. Location.

d. Date of Receipt.
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e. Name of manufacturer, contract number, batch number, qualification number, date of
manufacture, as applicable.

f. Type of container or storage.
g. Accountable military department.
h. Need for replacement product.

i. Detailed laboratory tests including, if known, degree of contamination and
contaminating materials. Test results reported shall include all known characteristics whether on-
specification, and appropriate Type A or B test results performed on stock just prior to
identification of contamination problem shall be included.

J. Recommended aternate use, disposition, or proposed recovery measures, if
appropriate.

5.21.4.1 Report exceptions. For F.O.B. destination procurements contracts, the activity
having acceptance responsihilities shall reject the non-conforming product. The activity shall
notify the DESC contracting/technical personnel or the military service contracting personnel by
telephone or message in order to report the circumstances pertaining to the delivery in question.
The supplier will need to contact the contracting officer. DESC shall coordinate with the
concerned technical facility of the military department(s) in resolving the shipment and shall advise
the receiving facility accordingly. In overseas areas the JPO and DFR/DFO shall be advised by
DESC of the problem and its resolution. If amilitary service contract isinvolved, the responsible
service shall take the above action.

5.21.4.2 Service and DLA responsiilities. The following are the responsible technical
organizations of the Services and DLA for petroleum and related products.

a Army
Mailing Address: Commander
U.S. Army Petroleum Center
54 M Ave,, Suite 9
Attn: AMSTA-DSA-PC-LR
New Cumberland, PA 17070-5005
Message Address: DIR USAPC NEW CUMBERLAND PA//AMSTA-
DSA-PC-LR
Telephone: Commercial: 717-782-6053/7258

DSN: 977-6053/7258

66



MIL-STD-3004

b. Navy
Mailing Address: Commanding Officer
Navy Petroleum Office
Attn: Code PS
8725 John J. Kingman Rd, STE 3719
Ft. Belvoir, VA 22060-6224
Message Address: NAVPETOFF FT BELVOIR VA
Telephone: Commercia: 703-767-7328/7341
DSN: 427-7328/7341
c. Air Force
Mailing Address: San Antonio ALC/ SFTH
1014 Billy Mitchell Blvd STE 1
Kelly AFB, TX 78241-5603
Message Address: SAN ANTONIO ALC KELLY AFB TX//SFT/I
Telephone: Commercia: 210-925-4610 / 4617

DSN: 945-4610 /4617

d. Defense Energy Support Center
Mailing Address: Name of Addressee, DESC-BQ, Room 2954
Defense Energy Support Center
8725 John J. Kingman Rd, STE 4950
Ft. Belvoir, VA 22060-6222

Message Address: DEFENSE ENERGY SUPPORT CENTER
FT BELVOIR VA//DESC-BQ, DESC-BQ//
Telephone: Commercia: 703-767-8736/8395

DSN: 427-8736/8795

e. Defense Supply Center Richmond
Mailing Address: Commander
Defense Supply Center Richmond
Attn: DSCR-JDTA
Richmond, VA 23297

Message Address: DEFENSE SUPPLY CENTER RICHMOND
VA/IDSCR-IDTA//
Telephone: Commercia: 804-279-5173

DSN: 695-5173
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5.21.4.3 Communication copies. The DESC, JPO, DSCR, and DFR/DFO shall be
furnished copies of all communication regarding disposition of Government-owned, off-
specification product in overseas areas.

5.22 Packaged products. This section covers receipt and storage of packaged petroleum
products for direct delivery and stock locations. It also addresses the sampling and testing
requirements, and the significance of those tests.

5.22.1 Product receipt. Products are delivered under DSCR contract either by direct
delivery, which comes from the contractor’ s facility directly to the customer, or from a depot
storage facility.

5.22.2 Sampling. All samples shall be taken in accordance with standard procedures
described in DLAR 4155.37, or as prescribed by product specifications or contract requirements,
and ANS| Z1.4.

5.22.2.1 Precautions. The precautions required to ensure a representative sample are
many and depend on type of product being sampled, the type of container from which it is drawn,
and the sampling procedures employed. Each procedure is suitable for sampling a specific
product under definite storage, transportation, and container conditions. Warning, all safety
instructions shall be strictly observed

5.22.2.2 Personnel to conduct sampling. Because improperly taken samples can
completely invalidate a test, only trained and experienced personnel shall be assigned to sample
the products. This cannot be overstressed: No amount of laboratory work will give reliable data
on aproduct if the sample is not a true representation of that product.

5.22.2.3 Responshility. This standard shall in no way ater any assigned responsibility of
the various activities outside the continental United States for submitting special samplesto a
designated laboratory or as directed by cognizant headquarters.

5.22.2.4 Types of samples. A sampleisa portion of a packaged petroleum product taken
which represents that entire batch or delivery. The various types of samples are as follows:

a. Tube or thief sample is one obtained with a sampling tube or special thief, either asa
core, or spot sample, from a specified point in the container.

b. Batch or lot sample is one obtained from a collection of units of package products.

5.22.2.5 Sampling apparatus, containers, and procedures.

a. Approved type samplers shall be used as specified by ASTM/API procedures. All
sampling apparatus and containers shall be thoroughly clean and dry, and special care shal be
taken so no lint or fibrous material remainsin or on them.
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b. Apparatus and containers shall be rinsed with a portion of the product being sampled to
ensure the sample is not contaminated with the previous material unless otherwise specified in the
test procedures. All cans shall be thoroughly rinsed to ensure complete removal of soldering flux.
Rinsing material shall be discarded. Sampling apparatus shall be cleaned immediately after use
and stored so it shall remain clean until next use.

c. Containers such as drums shall be sampled with athief. In sampling drums and cans,
care shall be taken to remove all foreign matter from the area near the enclosure before the plug is
removed.

d. Close al sample containers tightly, immediately after taking the sample. Do not use
sealing wax, paraffin, rubber gaskets, pressure senditive tapes, or similar material to seal
containers. Light sample containers shall be adequately crated to withstand shipment. To prevent
leakage caused by thermal expansion of the product, do not fill any sample container above 90%

capacity.

e. The one gallon sample can, NSN 8110-01-371-8315, is suitable for fuel products, and
the one gallon sample can, 8110-00-178-8292, is suitable for grease products.

5.22.2.6 Size of samples.

a. Except for 55 gallon drums, and semi-solidsin 35 pound cans or 120 pound drums, all
samples shall be submitted in the original unopened container. When instructed to take sample,
the sample size shall be as follows:

(2) Liquid
Unit of Issue Sample Size
Lessthan 1 quart 4 quarts.
Quart 4 quarts
Gallon 4 quarts
55 gallon drum 1 gallon

(2) Semi-solid
Unit of Issue Sample Size
Less than 1 pound 4 pounds.
Pound 4 pounds
5 pound can or container 4 pounds
120 pound drum 5 pounds

b. For container sizes not listed in the tables above, contact the appropriate focal point for
instructions.
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5.22.2.7 |dentification of samples. Identify each sample container immediately after
sampling by securely attaching a sample tag. Information on the tag shall include the following:

a. Sample identification.

b. National stock number (NSN)

c. Specification with revison

d. Contractor and contract number

e. Product batch, lot number or emulsion number

f. Size of sample

g. Quantity in storage

h. Submitter’s sample number

I. Product nomenclature

J. Activity/submitter telephone number

k. Date Sampled

I. Quadlification number (if available)

m. DSCR control number (if applicable)

n. Inthe case of packaged products, the complete markings shown on the container shall
be furnished. The container from which the sample was taken shall be marked with the sample
number for future identification.

5.22.3 Testing. The quality surveillance segment (testing) presented in this section is the
minimum essential to sound management of Government-owned properties. Only by thorough
testing procedures can premium quality surveillance be maintained.

5.22.3.1 Contamination tests. Suspected contamination of petroleum products shall be
confirmed by laboratory tests. Tests which have proved most useful in determining whether a

product is contaminated and the identification of the contaminating agents are listed under the
individual products.

5.22.3.2 Test methods. All laboratory tests shall be conducted in accordance with the
method prescribed in the specification covering the product, except any special or modified
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method outlined in this standard which shall be used in lieu of the specification method when
products are evaluated within the scope of this standard.

5.22.3.3 Specification receipt limits. Specification receipt limits are absolute. Multiple
tests may be performed and, if these tests do not differ from each other by more than the amount
specified for the reproducibility of the method, may be averaged to determine compliance with the
specification limits.

5.22.3.4 Testing frequency. For current testing frequency requirements refer to DLIS
Total Item Record (TIR).

5.22.3.5 Minimum testing. Table I X outlines the minimum sampling and testing
requirements considered necessary for determining the quality of petroleum and related products.
It covers the conditions under which a sample is taken, the type of sample, and the types of tests
required to determine whether the quality is within acceptable limits.

5.22.3.6 Test required. Tables XVII-XXII are a series of charts providing a detailed
breakdown of the type of tests required for each class of product. These tests are those most
likely to reveal contamination/deterioration which may have occurred during product handling or
storage. Tables XVI1-XXII designate Service and NATO prescribed B-2 tests for specific
products.

a. The use of dternate test methods to measure physical propertiesis alowed, provided
that: test results are presented in the format required in the specification; the test device has a
demonstrated reliability and repeatability equal, or better than called for the American Society for
Testing and Materials (ASTM); and the device has been approved for use by the military services.
The types of dternate test are listed below.

(1) Equivalent test are test methods that provide analogous results and fully correlate
with standard ASTM methods but have not yet been formally accepted by ASTM. These test
methods have been found to provide test results that will be essentially identical to those results
produced by ASTM testing methodologies.

(2) Predictive testing involve the use of instrumental and other types of analytical
techniques to predict lubricant test values using compositional data that typically is determined by
standard or wet chemistry methods.

5.22.3.7 Cadlibrating test equipment. All laboratories shall calibrate testing and measuring
eguipment to the accuracy necessary to ensure the equipment is within allowable tolerance limits.
See ANSI/NCSL Z540-1.

5.22.4 Disposition procedures. Prior to submission of samples for testing, or prior to
reclassification of condition codes, the storage activity shall consult the DoD Quiality Status List
(QSL) published by DSCR to determine the status of the particular batch/lot number under a
specific contract.
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a. If the extension dataislisted in the QSL, then the stock shall be updated accordingly.

b. If the QSL indicates condition code “ H” , then the stock shall be disposed of through
Defense Reutilization and Marketing Office (DRMO) in accordance with local procedures.

c. If theitemisnot listed in the QSL, then the appropriate focal point shall be contacted.

5.22.5 Service and DLA responsibilities. The following are the responsible technical

organizations within the Services and DLA for packaged petroleum products:

ARMY

NAVY

AIR FORCE

DLA
FSC 9150 only

U.S. Army Petroleum Center, LRO Division
ATTN: AMSTA-DSA-PC-LR
New Cumberland, PA. 17070-5008
DSN 977-5868
FAX DSN 977-4230
Commercia 717-770-5868

Navy Petroleum Office

Attn: Code PS

8725 John J. Kingman Road, Suite 3719
Ft. Belvoir, VA. 22060-6224

DSN 427-7341

FAX DSN 427-7389

Commercial 703 767-7341

San Antonio Air Logistics Center
ATTN: SA-ALC/SFTT

1014 Billy Mitchell Blvd., Suite 1
Kelly AFB, TX 78241-5603
DSN 945-7613

FAX DSN 945-9964
Commercia 210 925-7613

Defense Supply Center Richmond
ATTN: DSCR-JDTA

8000 Jefferson Davis Highway
Richmond, VA 23297-5000

DSN 695-5173

FAX DSN 695-4370

Commercia 804 279-5173
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FSC 9110 or 9160 Defense Supply Center Philadephia
700 Robbins Avenue
Philadelphia, PA 19111-5096
DSN 442-5515
FAX DSN 442-5520
Commercia 215 697-5515

5.22.6 Packaging and storage of packaged petroleum products. The care and
preservation of packaged oils and lubricants in a ready-for-issue condition, from supplier to user,
is an important responsibility of the military services. The appropriate military activity shall
prescribe the procedures and establish the requirements in each phase of the storage program.
These shall be predicated on the type of item, type of storage, anticipated length of storage,
probable end use, and other factors.

5.22.6.1 Documentation. Care of packaged productsin storage is a program of such
magnitude that detailed procedures cannot be included in this standard. Reference shall be made
to appropriate departmental publications. Pertinent highlights are cited in the following

paragraphs.

5.22.6.2 Container inspection. Containers shall be inspected before being placed in
storage and periodically thereafter. These inspections shall be made more frequently if required
by local conditions. If containers are received in an unsuitable condition and repackaging is
necessary, the product shall be fully inspected by a Government representative at the repackaging
facility. Under no circumstances shall product be accepted which has been repackaged by the
railroad or trucking company without Government inspection.

5.22.6.3 Container suitability. Before filling, all containers shall be inspected to ensure
they are clean, free of loose rust, paint flakes, and contaminants, and suitable for receiving the
product. Meticulous cleanliness of the container and filling equipment shall be ensured, since
many products require a high degree of cleanliness and have been micronically filtered. In
addition to those mentioned in 5.22.7.2, the specifications for other super-clean fluids are
MIL-PRF-7808, DOD-L-85734, and MIL-PRF-23699. Containers shall be appropriately marked
prior to filling and shall be closed immediately after filling.

5.22.6.4 Drum storage. Except in an emergency, containers shall not be stored in direct
contact with the ground. Drums shall be stored on their sides on dunnage with proper blocking
and bracing. Bungs shall be in a horizontal position so leaks may be detected and eliminated.
Drums shall never be stored verticaly outdoors as water shall collect on drum heads, seep
through bungs, and contaminate the product.

5.22.6.5 Separate storage. For identification purposes, different products and grades
shall be stored separately. Stocks of similar dates of filling shall be stored together wherever
possible. Oldest stocks shall be used first.
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5.22.6.6 Stock rotation. Where feasible, packaged products opened for spot checking or
storage control test shall be used as soon as possible. When this cannot be done, the containers
shall be re-closed tightly and marked as having been previously opened and be included in the next
issue if possible. To minimize deterioration of a product due to age, excessive corrosion of
containers, and deterioration of packing and markings, (excluding other quality considerations),
the oldest package petroleum products shall be issued first. Fill dates on the containers and the
condition of the package are the governing factors.

5.22.6.7 Galvanized containers. Internaly galvanized containers shall not to be used.

5.22.6.8 Small container storage. Containers smaller than the 55 gallon drum shall be
stored under cover, preferably in warehouses or open sheds. 1n emergency Situations, containers
shall be stored outside, off the ground on pallets or dunnage and covered with tarpaulins for
protection from the elements.

5.22.6.9 Contamination. Many things can happen in the filling, handling, storage, and
dispensing of packaged petroleum product. This can result in contamination, deterioration of
quality, inadvertent use of incorrect products, damage to equipment, loss of identify, and loss of
product. Improper storage conditions can lead to contamination, deterioration of identification
markings, and excessive corrosion of metal containers. Réfilling of previously used containers
without first cleaning and remarking can lead to contamination on issue, and use of an incorrect
grade product in unmarked containers can result in incorrect applications with resultant loss of life
and equipment. Improper loading, blocking, or bracing of packaged product in transportation
equipment will result in container damage and the loss of product.

a. Water is acommon source of contamination which can render packaged products
unsuitable for use. Rough handling or improper application of plugs and gaskets will permit
breathing and result in condensation of water vapor inside the package. Reasonable protection
against atmospheric conditions will reduce water contamination.

b. Packaged petroleum products shall be properly protected from initial filling until
ultimate consumption. Leaving containers open or unprotected at the fina point of application of
the product often results in contamination. Extreme care shall be taken at dispensing pointsto
protect product quality. Instructions concerning disposition of product remaining after partial use
of container contents shall be followed.

5.22.6.10 Minimum container markings. It is essentia that containers for petroleum
products are so marked that:

a. The products may be properly identified.
b. The origin and age of the product may be determined at any time.

c. Any hazards associated with the use or handling of the product are clearly indicated as
flammable, toxic, or corrosive.
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5.22.6.11 Field-filled container markings. The following minimum markings are required
for all containers of petroleum products filled under field conditions:

a National stock number

b. Nomenclature

c. Specification with revison and amendment number (if applicable)
d. Quadlification Number (if applicable)

e. Contractor and contract number

f. Product batch, lot number or emulsion number
g. NATO code (if applicable)

h. Military symbol (if applicable)

i. Date of filling

J. Weight or volume of contents

k. Filling activity/ telephone number

|. Safety and use markings (when applicable).

5.22.6.12 Marking of boxes and cartons. Minimum markings shall also be shown on
boxes and cartons.

5.22.6.13 Marking of contractor supplied product. Packaged oils and lubricants supplied
by contractors shall be marked in accordance with MIL-STD-290, or in accordance with
provisions of the contract.

5.22.6.14 Marking of used drums. When used drums are refilled in the field, all old drum
markings shall be completely obliterated and drums thoroughly cleaned before being filled. The
filled drums are to be marked as required in 5.22.6.11. Total capacity is 57.2 galons,; however, to
alow for adequate vapor space, the drums shall be filled as follows:

a. 54 galons, maximum, for products which flash at 27 °C (80 °F), or less.
b. 55 gallons, maximum, for products which flash over 27 °C (80 °F).

5.22.7 Deterioration of products.
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5.22.7.1 Lubricating oils and gear oils. Most of these oils are procured as packaged
products; but on occasion, some are procured or shipped in bulk. Those composed entirely of
minera oils, including those with additives such as viscosity index improvers, pour point
depressants or detergents, are very stable. If the package remains unbroken and airtight, then the
oil will remain on-specification for along period of time. Storage guides and factors contributing
to deterioration and contamination of packaged oils are contained in 5.22.6. Guides and
precautions pertinent to sampling are discussed in 5.22.2.

a. Most existing specifications for oils do not establish a quantitative limit for water
content, since none should theoretically be present. At the time of packaging, water content is at
anegligible level. However, it is possible for a container to breathe air through the closures over
aperiod of time, thus introducing atmospheric moisture into its contents. Very small amounts of
water can usualy be detected by cloudy or hazy appearance.

b. Many oil specifications do not establish a quantitative limit for sediment. Normally,
sediment will not increase in unopened containers of lubricating oil unless they have absorbed
moisture which subsequently causes rusting of the container interior. If interior rusting is
observed and the oil does not have a specification limit for sediment, the contamination test in
accordance with test 3006 of Federal Test Method Standard 791 shall be performed. If the
weight of the contaminants does not exceed 60 mg per 4 gallons of oil, the oil is satisfactory for
use.

c. Engine lubricants and gear oils are required to pass ASTM D 892, Foaming
Characteristics of Lubricating Oils, which limits the amount of aerated foam in terms of foam
tendency and foam stability. This tendency towards foaming is undesirable since it reduces
lubricant flow to bearings/gears and decreases the thickness of the fluid film under hydrodynamic
lubrication environments. To eliminate this, trace amounts of antifoam additives are added which
shall be uniformly dispersed to be effective for controlling foam. Under storage conditions, these
dispersed antifoam additives may coalesce or stratify, which decreases their effectiveness
significantly by allowing high foaming values under ASTM D 892. In actua use environments,
the high mechanical shear induced by gear/bearing activity will re-disperse the antifoaming agent
so satisfactory foaming control is attained. To ensure against premature failing of samples
because of the coalescence tendency, ASTM D 892 includes a pre-agitation requirement prior to
sample analysis, which involves mixing in a Waring type blender.

5.22.7.2 Hydraulic fluids. Some hydraulic fluid specifications such as MIL-H-5606, MIL-
PRF-6083, MIL-PRF-17672, MIL-PRF-83282 and MIL-PRF-87257 contain particle
contamination limits which are so low the products are required to be packaged under clean room
conditions. Very dight amounts of dirt, rust, and metal particles will cause themto fail the
specification limit for contamination. Since they are usually packaged in hermetically sealed
containers, the act of opening a container may allow more contaminants into the fluid than the
specification allows. 1n opening the container for use or evaluation, it is extremely important that
the can be opened and handled in a clean environment. The area of the container to be opened
shall be flushed with filtered solvent (petroleum, ether, mineral spirits or isopropyl
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alcohol). The device used for opening the container shall be thoroughly rinsed with filtered
solvent. After the container is opened, a small amount of the material is poured from the
container and disposed of prior to pouring the sample for analysis. Once a container is opened,
the unused portion shall be discarded. Military hydraulic fluids, particularly those using ester-
synthetic hydrocarbon base stocks, can absorb water. The amount of water absorbed shall be
controlled in order to prevent corrosion and other hydraulic system problems.

5.22.7.3 Greases. Deterioration of grease is usually indicated by bleeding or a change in
texture, but neither constitutes assurance the grease is beyond specification limits. Tests such a
penetration, dropping point, and oil separation are necessary to make the determination.

a. Penetration is a method of measuring the consistency of grease. Consistency provides
ameans for classification of greases in accordance with the National Lubricating Grease Ingtitute
(NLGI) classification system. Most grease specifications contain a storage stability requirement
which specifies that after a certain period of time, under prescribed environmental conditions, the
grease shall comply with all specification requirements except an expanded penetration. If the
penetration is within the storage stability limits, it is satisfactory for use.

b. Dropping point indicates the temperature at which grease passes from a semisolid to a
liquid state under the conditions of the test. It is not necessarily indicative of service performance.
A change in dropping point is an indication the consistency of the grease has changed.

c. Oil separating from grease, commonly known as bleeding, is characteristic of most
greases. The amount of bleeding will vary with the composition of the grease, the size of the
container, and storage conditions. A film of free oil does not preclude satisfactory use of a
grease. However, where an excessive amount of free oil (pourable) is present, the grease shall not
be used unless laboratory analysis confirms its continued conformance to specification
requirements.

d. Incompatibility between the seal elastomer and the grease may result in the failure of
seals to retain lubricating grease and exclude contamination. The deterioration of elastomer seals
resultsin failure of lubricity and causes a shortened bearing life.

e. Grease isformulated with various types of base oils, viscosity additives, and thickeners.
Some of these greases freeze at extreme cold weather conditions which may result in failure of
bearings and equipment. Most military greases will operate down to minus 54 C, which reflects
one of the military’s global operability requirements. This property is often determined using the
bearing torque test or other rheological tests.

5.22.7.4 Insulating oils. Specia precautions shal be taken to maintain insulating oilsin
first class condition. Insulating oil is required to have a high dielectric strength. It shall be
moisture free and contain no foreign matter. If it is necessary to store insulating oils outdoors, the
containers shall be protected from the weather. Containers shall not be opened or unsealed
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before the oil is actually required for use. If necessary to open for test, the utmost precaution
shall be taken against the entrance of moisture or other foreign matter.
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6. NOTES
(This section contains information of a general or explanatory nature that may be helpful, but is
not mandatory.)

6.1 Intended use. The purpose of this standard is to establish common requirements for
maintaining quality during the receiving, storing and issuing of Government-owned bulk and
packaged petroleum products and coal. This standard is military unique because it covers internd
Government procedures for the handling and storage of government owned fuels under conditions
not found in the commercial world such as long term storage and special testing requirements.

6.2 International standard agreements. Certain provisions of this standard are subject to
international standardization agreements. \When amendment, revision, or cancellation of this
standard is proposed which would affect or violate the international agreement concerned, the
preparing activity will take appropriate reconciliation action through international standardization
channels, including departmental standardization offices, if required. (See Foreword, Paragraph
2).

6.3 Tailoring guidance. To ensure proper application of this standard, invitations for bids,
request for proposals, and contractual statements of work should tailor the requirementsin
sections 4 and 5 of this standard to exclude any unnecessary requirements.

6.4 Subject term (key word) listing.

Air Force One
Aviation turbine fuel
Barge

Bulk storage

Cod

Diesdl

F-76

Gasoline

Greases

Jet fuel

JP-5

JP-8

Packaged products
Petroleum

Sampling of petroleum
Tanker

Tank truck
Intra-Governmental receipt limits
Waxes
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6.5 Issue of DoODISS. When this standard is use in acquisition, the applicable issue of the
DoDISS must be cited in the solicitations (see 2.2.1 and 2.3).

6.6 Additional references. The following references are included to identify where
additional information may be found.

DEPARTMENT OF DEFENSE STANDARDS
MIL-STD-1548 - Into-Plane Servicing of Fuels at Commercia Airports

DEPARTMENT OF DEFENSE HANDBOOKS

MIL-HDBK-113 - Guide for the Selection of Lubricants, Functional Fluids,
Preservative, and Speciaty Products for use in Ground
Equipment Systems.

MIL-HDBK-114 - Mohility Fuels User Handbook.

MIL-HDBK-844 - Aircraft Refueling Handbook.

MIL-HDBK-1022 - Petroleum Fuel Facilities.

(Unless otherwise indicated, copies of the above specifications, standards, and handbooks
are available from the Standardization Document Order Desk, 700 Robbins Avenue, Building 4D,
Philadelphia, PA 19111-5094). Copies are also available from the DoDSSP web site at
http://astimage.daps.dla.mil/.

FEDERAL REGULATIONS

29 CFR Hazardous Communications Standard 29 Code of
Federal Regulations paragraph 1910.1200

(This publication is available from the Superintendent of Documents, US Government
Printing Office Washington DC 20402)

OTHER GOVERNMENT DOCUMENTS

AFl 31-101, Volumel - The Physical Security Program
AFM 85-16 - Maintenance of Permanently Installed Petroleum
Storage and Dispensing Systems.
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AFMAN 23-100 USAF Supply Manud

CINCLNTFLT/
CINCPACFLT 4026.1 Fuel Management Afloat Manual

DLAR 4155.29 - Oversea Laboratories for Support of Quality
Surveillance on Petroleum Products (AFR 74-16, AR
700-36, NAVSUPINST 4730.1.1, and MCO

P4760.1A)
DLAR 4155.37 - Materiel Quality Control Storage Standards
FM 10-13 - Supply And Service Reference Data.
FM 10-67-1 - Concepts and Equipment of Petroleum Operations.
FM 10-70-1 - Petroleum Reference Data.
FM 101-10-1 - Staff Officers Field Manual Organization, Technical

and Logistical Data Materials, Construction Effort,
and Personnel Requirements for Petroleum Storage
and Distribution; Vehicle Fuel and Lubricants Data;
Bulk Carrier Capacities, Estimating Class 111
Requirement; Gasoline and Oil Supply Data for
Various Organization Units.

NAVAIRINST 10350 - (Series), Utilization of Aircraft Engine and Helicopter
Transmission Lubricating Oils.

NAVAIR 00-80T-109 - Aircraft Refueling NATOPS manual.

NAVDOCKS P-342 - Fuel Storage Tank Cleaning at the Shore

Establishment (Finished Product Tanks).
NAVPERS 10883 - Fundamentals of Petroleum.
NAVPETOFFINST 4025.1 - Bulk Fuel and Lubricant Sources.

NAVPETOFFINST 4025.2 - Handling, Storing, Recycling, and/or Disposing of
Contaminated L ow-Flash Petroleum Product.

NAVSHIPS 0900-016-0010 -  Manual Cargo Tank cleaning.
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NAV SEA S9086-SN-STM-000/
CH 541 - Petroleum Fuel Storage and Use Testing.

NAVSUP Manual, Volume Il - Supply Ashore.

NAV SUP Manual, P-485 - Navy supply Systems Command Manual Afloat
Supply Procedures.

NAVSUP PUB 558 - Fuel Management Ashore.

NWP 38G Change 3

(Limited Distribution) - Replenishment at Sea.

T.0. 36-1-3 - Painting and Marking and Lighting Requirements for
USAF Vehicles.

T.0. 36Y31-1-1 - Removal of Rust and Sediment from Fuel and Oil

Servicing Truck and Trailer Tanks and Application of
Coating , Interior, Fuel and Water Resistant.

T. O. 37A-1-101 - Fuel, Water, and Lubricant Dispensing Equipment.

T.0O. 37A2-2 - Hose Carts, Type MH-1 and MH-2.

T.0. 42B-1-1 - Quality Control of Fuels and Lubricants.

T.O. 42B1-1-1. - Fuels for USAF Piston and Turbine Support
Equipment and Administrative Vehicles.

T.O. 42B1-1-14 - Fuels for USAF Aircraft.

T. O. 42B1-1-15, NATO/

ASCC - I nterchangeability Aviation Fuels, Lubricants, and
Allied Product.

T. 0. 42B2-1-1 Uses and Grades of Aircraft Engine Lubricating Oils.

T. 0. 42C1-16 Use and Quality Control of De-mineralized Water and

Water Alcohol Mixtures for Aircraft Engines.

(DLA and other Federal agencies may obtain copies of these document from DLA
Administrative Support Center, 8725 John J. Kingman Road, STE 0119, Fort Belvoir, VA 22060-
6220. The military services should order these publication from their pub